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8.1 

Chapter 8 

Water Quality 

Environmental Setting/ Affected Environment 
This section defines the environmental setting/affected environment for surface water quality, 
reviews the environmental and regulatory setting with respect to water quality, and provides an 
assessment of existing water quality conditions within the project area. Water quality conditions 
refer to the chemical and physical properties of the surface water in the project area. 

Water quality within the Sacramento-San Joaquin Delta (Delta) at any given time and location is a 
function of the composition of the source water at that location. Source waters may include the 
Sacramento River, San Joaquin River, eastside tributaries (e.g., Mokelumne, Cosumnes,.and 
Calaveras Rivers), San Francisco Bay, in-Delta runoff, and agricultural return flows Surface water 
quality can change for many reasons including natural effects of seaso~al weather and hydrologic 
conditions, natural interaction with the terrestrial environment (e.g., soifs, vegetation), and from 
anthropogenic (i.e., human-caused) effects, or direct input; of contatp.inants, related to storing, 
conveying, using, and disposing of water in assotiation w:.ith domestic, industrial, and agricultural 
uses. Natural and anthropogenic contaminants, ortbnstitU:ents of concern, can enter Delta waters 
from various point and nonpoint sources. Po!nt sources are sources of constituents of concern that 
enter receiving waters at a discrete point, and include treated water from industrial and municipal 
facilities. Runoff from storm sewers or irrigation is considered a non point source, in that 
constituents of concern m~y en:ter receJ'ving waters at multiple discrete ~nd diffuse points 
throughout a watershed (i:~., not tracable to a single point). Daily tidal attion h.as a major water 
quality influence from the high salinity of the Pacific Ocean and specific salinity cdnstituents (e.g., 
sodium, potassium, chloride, and sulfate) that get transported inland to the Delta through the San 
Francisco Bay. 

Temperature, pH, dissolved oxygen (DO), nutrients and concentrations of either various constituents 
such as methylmercury and total organic carbon (TOq can be affected by tidal marsh and floodplain 
habitats, espet:;iallyw~en marsh waters are exchangedwithother Delta waters both upstream and 
downst:ceam of the tidal marsh/floodplain habitats. 

8.1.1 ~ffected Environment 
3 0 For the purposes of characterizing the existing water quality conditions and evaluating the 
31 consequences of implementing the BDCP alternatives on surface water quality, the affected 
32 environment is defined as the statutory Delta, and areas to the north and south of the Delta, which 
3 3 are defined in various parts of this chapter as Upstream of the Delta and the SWP /CVP Export 
34 Service Areas, as shown in Figure 1-3. When compared to the watershed boundaries, it is noted that 
3 5 the affected environment falls primarily within the Sacramento and San Joaquin River watersheds. 

3 6 This section identifies the watershed factors that affect water quality, the water quality standards 
37 applicable to the affected environment, and the known impairments (i.e., Clean Water Act [CWA]) 
38 Section 303 [ d], the primary constituents of concern in these areas, the regulatory framework, and 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-1 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00001 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

Water Quality 

1 the key water quality monitoring stations). Finally, water quality data from selected monitoring 
2 stations were reviewed for specific constituents. 

3 Because of the very distinct hydrologic and hydraulic characteristics (including the various 
4 inflow I outflow conditions) and specific operational details, the water quality in the Delta is 
5 described separately from the northern and southern parts of the project area. The Delta 
6 environment is much more complex and dynamic compared to the rest of the project area and 
7 requires a more detailed approach. Hence, the water quality conditiOI}S in the Delta were reviewed 
8 at a greater level of detail. 

9 To characterize the existing water quality conditions in the Delta;, it is ifuportant to evaluate the 
10 water quality of the primary inflows to and outflows from the Delta. Consequently, the water quality 
11 data compiled and described in this section include monitoring data from the three major rivers in 
12 the north (i.e., the Sacramento, Feather, and Americai! Rivers), the tributaries from the east (i.e., the 
13 Cosumnes, Mokelumne, and Calaveras Rivers), the San Joaquin River from the south (including its 
14 major tributaries), San Francisco Bay water from the west, and agricultural runoff inthe Delta. It 
15 also is important to characterize water quality at points where water is pumped out of the Delta 
16 (e.g., Harvey 0. Banks Pumping Plant [Banks pumping.plant], C. W. "Bill" Jones Pumping Plant (Jones 
17 pumping plant), Contra Costa Water District [CCWD] Pumping Plant #01, North Bay Aqueduct 
18 Pumping Plant), and in areassouthotthe Delta where exported water is conveyed and stored. 
19 Examples of the latter include the Defta-Mendota Canal, the California Aqueduct, and San Luis 
2 0 Reservoir. Similarly, net outflow from th~ Delta occurs into Suisun Bay at.Mallard Island, which is on 
21 the western boundary of the Delta and is the approximate boundary betw~en limnetic.(salinity of 0-
2 2 0.5 parts per thousan4TPPt}) and oligohaline (salinity of 0.5-5 ppt) ~Teas during median flow 
23 conditions (Jassby 2008:4). 

' 
24 8.1.1.1 Organization of the Section 

25 Thefollowingsections (Sections 8.1.1.2 through8.1.3.1i}descrlbe the existing conditions in the 
2 6 project art;!a with respect to surface water quality, and are otganiteO. in the following sequence. 

2 7 Overview of the Sacramento and San Joaquin River Watersheds- Brief overview of the 
28 watersheds and the Delta environment; location, physical description, and characteristics of the 
29 watersheds; climate; and hydrology. 

3 0 Water Management and the State Water Project (SWP) and Central Valley Project (CVP) 
31 Systems- Brief overview of the SWP and CVP, their key features, and the complex 
32 hydrodynamics of the project area. 

3 3 Primary Factors affecting Water Quality- Brief discussion and listing of point and non point 
34 pollutant sources, including historic and recent drainage from inactive and abandoned mines, 
3 5 industrial and municipal wastewater treatment plant discharges, agricultural and urban 
3 6 stormwater runoff, recreational uses, and wildlife. 

3 7 Beneficial Uses- Brief overview of the designated beneficial uses in the project area, as defined 
38 in the Regional Water Quality Control Boards' (Regional Water Board) water quality control 
39 plans (WQCP or Basin Plan). 

40 Water Quality Objectives and Criteria- Brief discussion of regulatory water quality standards 
41 as described in the California Toxics Rule (CTR), water quality control plans, and California 
4 2 drinking water standards. 
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1 Water Quality Impairments- Description of Section 303( d) list of impaired water bodies in 
2 the project area, existing Total Maximum Daily Loads (TMDLs ), and descriptions of major 
3 ongoing water quality monitoring programs. 

4 Water Quality Constituents of Concern - Rationale for selecting specific water quality 
5 constituents of concern that are important to maintaining the water quality in the project area, 
6 and discussion of sensitive receptors affected by water quality. 

7 Selection of Monitoring Stations for Characterization of Water Quality- Brief description of 
8 the data sources, selection of monitoring stations to be analyzed, and data availability at the 
9 selected locations. 

10 Regulatory Setting- Brief description of federal, state, and regional/local regulatory agencies 
11 and the applicable guidance related to surface water quality. 

12 Section 8.1.2, Selection of Monitoring Stations for Characterization of Water Quality, includes detailed 
13 discussions of the selected water quality constituents of concern in the project area. For each 
14 constituent, the discussion is organized by: (1) background information available in the recent 
15 literature; (2) importance of the constituent fnthe project area, including its potential effects on 
16 other resources; (3) existing conditions1includirrg concentrations at various monitoring locations; 
17 and (4) spatial and temporaltrend~. 

18 8.1.1.2 Overview ofthe Sacramento and San Joaquin River Watersheds 

19 Geographic location and Physical Description 

20 The Delta watershed includes tl1e watersheds of the Sacramento and SanJoaquirrRivers, the two 
21 largest rivers in the state~ Together, the watersheds make up roughly one-third of the state's land 
2 2 area •. these rivers originat:efn the Coast Range, Cascade Range, and SierraN evada, and flow through 
2 3 the CE;lntral Valley before entering the Delta. The following provides a brief overview of watershed 
2 4 characteristii::s of the project area; for additional detailed dis{ussion, refer to Chapter 5, Water 
2 5 Supply, and Chapter 6, Surface Water. 

2 6 The Delta is a complex system of stream channels, sloughs, marshes, canals, and islands in northern-
2 7 central California at the confluence of the Sacramento a net San Joaquin Rivers. The Delta covers 
28 738,000 acres, which includes 59 islands, 1,100 linear miles of levees, hundreds of thousands of 
29 acres of farmland, and various habitat types (California Department of Water Resources 1993:91). 
3 0 The Delta lands and waterways support communities, agriculture, and recreation while providing 
31 essential habitat for a multitude of fish and wildlife species. 

3 2 Delta inflow consists of runoff from the Sacramento River watershed, the San Joaquin River 
33 watershed, and the eastside tributaries (i.e., Cosumnes, Mokelumne, and Calaveras Rivers). Long-
34 term average annual Delta inflow is approximately 22 million acre-feet (MAF), with a range ofless 
35 than 8 MAF to more than 74 MAF (CALFED Bay-Delta Program 2000). Dry and critical year Delta 
36 inflow averages about 12 MAF annually under existing conditions (CALFED Bay-Delta Program 
3 7 2000). As a contributor to the state's agricultural irrigation system and the primary source of 
38 drinking water for two-thirds of California's population, the Delta is a critical component of the 
39 state's water supply infrastructure. 
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1 Area Climate, Hydrology, and Watershed Characteristics 

2 Sacramento River Watershed 

3 The Sacramento River watershed drains the northern part ofCalifornia 's Central Valley. The 
4 Sacramento River, California's longest river, is approximately 44 7 miles long and drains 
5 approximately 27,000 square miles ofland. Predominant land uses in the Sacramento River 
6 watershed include agriculture, natural (i.e., undeveloped), and urban areas. The major Sacramento 
7 River watershed drainages include the upper Sacramento, Feather, Yuba, and American Rivers 
8 (Figure 8-1). 

9 The climate in the Sacramento River watershed is Mediterranean in character, typified by cool, wet 
10 winters and warm, dry summers Daily high air temperatures in the Sacramento Valley range from 
11 around 45°F in the winter to over 100°F in the summer. Average air temperatures in the 
12 mountainous regions of the watershed are typically 5.:...1 oo less than the temperature on the valley 
13 floor. Annual precipitation in the Sacramento River watershed ranges from 80 to 90 inches of 
14 primarily snowfall in the mountainous re8ions, to 41 inches. of rain in Redding and 19 inches in 
15 Sacramento. Average annual precipitationfofthe entire watershed is approximately 36 inches. Most 
16 precipitation falls between N ovembet.and April, with little or no precipitation falling between May 
17 and October (CALFED Bay-Delta Program ~0"00). 

18 The majority of the runoff in the Sacramento River watershed is in the upper Sacramento River 
19 watershed and in the rivers flowing out of the western slope of the Sierra Nevada. Numerous 
20 reservoirs are located in.~he Saeramento River watershed The major reserV()irs in the Sacramento 
21 River Watershed include Shasta Cake, Lake Oroville, and Folsom Lake. 'trinity Lake lies within the 
2 2 coastal watershed, a nil water is diverted from it to the Sacramento River watershed. Total reservoir 
2 3 capacity in the Sacramento River watershed, including Trinity Lake, is approximately 16 MAF 
24 (California Department of Water Resources 2005a): 

2 5 An im]iortan~ characteristic of the Sacramento River watershed Is that precipitation patterns are 
2 6 highly variable from year to year and within year~. Figure &7. illustrates the precipitation pattern in 
27 the Sacramento Valley for water years between 1977and 2008. Surface water supply is measured 
28 by "water year". A "water year" is defined as the 12-monthperiod of October 1 through September 
29 30 of the following year. The water year is designated by the calendar year in which it ends (e.g., the 
30 year ending September 30, 2010 is called the "2010" water year). The Sacramento River Index is a 
31 "yardstick" of northern California water supply or water availability from the Sacramento River 
3 2 watershed. The index is is used to project the current water year type and is based partially on the 
3 3 previous year's index and on the sum of the unimpaired runoff (in MAF) of four rivers: Sacramento 
34 River above Bend Bridge near Red Bluff, Feather River inflow to LakeOroville, Yuba River at 
3 5 Smartville, and American River inflow to Folsom Lake. Unimpaired runoff is an estimate of the 
3 6 runoff that would occur in a watershed if unaltered by upstream diversions, storage, or 
37 export/import of water to/from other watersheds. Based on the unimpaired runoff, the water year 
38 type classifications are defined as follows. 

39 Wet: Equal to or greater than 9.2 MAF. 

40 Above Normal: Greater than 7.8 and less than 9.2 MAF. 

41 Below Normal: Greater than 6.5 and equal to or less than 7.8 MAF. 

42 Dry: Greater than 5.4 and equal to or less than 6.5 MAF. 
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Water Quality 

Critical: Equal to or less than 5.4 MAF. 

Relative water availability from the watershed is greatest in wet years and lowest in critical years. In 
the past 32 years, 10 years were wet (31 %), 6 years were above normal (19%), 2 years were below 
normal (6%), 7 years were dry (22%), and 7 years were critical (22%). 

San Joaquin River Watershed 

The San Joaquin River watershed drains the southern part of the Central Valle}'. The San Joaquin 
River, California's second longest river, is approximately 330 miles long and draimfapproximately 
32,000 square miles of land. Similar to the Sacramento River watershed~predomina.nt land uses in 
the San Joaquin River watershed consist of agriculture, natural(G~., undev:eloped), and urban areas. 
The main San Joaquin River watershed drainages include the upper San Joaquin, Merced, Tuolumne, 
and Stanislaus Rivers (Figure 8-3). 

The climate in the San Joaquin River watershed is similar to the Sacramento River watershed, but is 
generally warmer and drier. Air temperatures in the City of Fresno range from 3 7'F in the winter to 
over 100°F in the summer. Annual precipitation in the San Joaquin Valley ranges from 8 to 12 inches 
of rain. 

The warmer and drier conditions in the San Joaquin River watershed result in considerably less 
runoff compared to the Sacramento River watershed. Compared to the Sacramento River watershed, 
the San Joaquin watershed runoff also deP:ends more on the annual snowfall compared to rainfall. 
The annual unimpaired runoffof the San Joaquin River watershed is approximately 5.5 MAF, with 
60% of runoff occurriilgbn theMerced; Tuolumne, and Stanislaus Rivers. Ofthe 5.5 MAF total 
unimpaired runoff, approximately 3 MAF flows into the Delta, pastVerna!is (CALFED Bay-Delta 
Program 2000). Major reservoirs and impoundments in the San Joaquin River watershed include 
New Melones LaR:e, HetchHetchy, New Don Pedro Lake, LakeMcClure, and Millerton Lake. Total 
reservoir capacity in the San Joaquin River watershed is approximately 11 MAF (:alifornia 
DepartmentdfWater.Resources 2005a). Figure 8-4 illustrates the highly variable precipitation 
pattern within the San Joaquin Valley for water yeal"s between 1917 and 2008. The water year type 
classification used in Figure 8-4 is determined based partially on the previous year's index and on 
the sum of unimpaired flow (in MAF) at Stanislaus River below Goodwin Reservoir (inflow to New 
Melones Lake), Tuolumne River below La Grange (inflow to New Don Pedro Lake), Merced River 
below Merced Falls (inflow to Lake McClure), and San Joaquin River inflow to Millerton Lake. The 
water year type classifications are defined as follows. 

Wet: Equal to or greater than 3.8 MAF. 

Above Normal: Greater than 3.1 and less than 3.8 MAF. 

Below Normal: Greater than 2.5 and equal to or less than 3.1 MAF. 

Dry: Greater than 2.1 and equal to or less than 2.5 MAF. 

Critical: Equal to or less than 2.1 MAF. 

In the past 32 years, 12 years were wet (37%), 4 years were above normal (13%), 1 year was below 
normal (3%), 5 years were dry (16%), and 10 years were critical (31%). 
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1 

2 

8.1.1.3 Water Management and the State Water Project and Central 
Valley Project Systems 

3 The management of the SWP and CVP systems to meet water supply, flood management, and 
4 environmental obligations has a substantial effect on the quantity and timing of inflows to the Delta 
5 and on water quality in the project area. This section provides a brief overview of the SWP and CVP 
6 facilities and their operations. The following provides a brief overview of surfa~e water management 
7 in the project area; for additional detailed discussion, refer to Chaptc:n' 5, Water Supply, andChapter 
8 6, Surface Water.and. Figure 8-5 provides an overview of key facilities in the SWP and CVP systems. 

9 State Water Project 

10 The SWP's 33 water storage facilities, 600 miles of aqu~:ducts, and mJ.iltiple pumping plants and 
11 hydroelectric plants supply water to approximately 13 millit>n Californians and to approximately 
12 700,000 acres of farmland. Depending on the water year type (Le., available water supply) and 
13 demands, the SWP annually delivers up to about3. 7 MAP. to meet contract demands. However, in 
14 drier water year types when supply is lirni1ed, deliveries a:re considerably lower with an estimated 
15 50% delivery reliability in any given water year of lessthan 2. 7 MAF ~alifornia Department of 
16 Water Resources 2010a). The primary objectivesMthe SWP arethe following. 

17 Supply water to urban areas. in Southern California, south San Francisco Bay, the central 
18 California coast, and South Bay contractors, and South Bay contractors. 

19 Manage floodwaters in the SaHal:llento Valley. 

2 0 Supply farmers with irrigation water (primarily in the Central Valley). 

21 Distribution of SWP water begins with releases from Oroville.Dam into the Feather River, which 
2 2 flowsinto the Sa€ramento River at River Mile 80 and, ultimately, to the Qelta. SWP pumps water into 
23 the North Bay Aqutrduct from Barker Slough in the north Deltafor use in Napa and Solano Counties. 
24 In the south Delta, water also is pumped into the South Bay Aqueduct to serve areas of Alameda 
25 County and Santa Clara County, and via the Banks pumping plant into the 444-mile-long California 
2 6 Aqueduct (California Department of Water Resources 2009a). The California Aqueduct conveys 
2 7 water south primarily to meet potable water demands of SWP contractors serving Central Valley, 
28 and southern California counties, and to meet agricultural demands in the San Joaquin Valley and 
29 Tulare Basin. The California Aqueduct delivers water to O'Neil Forebay and the San Luis Reservoir, a 
30 storage reservoir jointly owned by the SWP and CVP. Water is delivered to Santa Clara County and 
31 San Benito County from San Luis Reservoir via the Santa Clara and Hollister conduits. The Coastal 
3 2 Branch Aqueduct diverts water from the California Aqueduct to areas west in San Luis Obispo and 
33 Santa Barbara Counties. In southern California, water is delivered to the major storage reservoirs of 
34 Lake Perris, Silverwood Lake, Castaic Lake, and Lake Pyramid. 

3 5 The California Department of Water Resources (California Department of Water Resources) 
3 6 manages the SWP to supply the 29 contracting public agencies, provide recreation opportunities, 
3 7 generate hydroelectric power, and protect fish and wildlife. These objectives are achieved by 
38 increasing or decreasing upstream water releases, changing Delta pumping rates, or storing river 
39 flows downstream of the Delta at the San Luis Reservoir (Water Education Foundation 2004). 
40 During February through June, DWR reduces the ratio of water exports to inflows to reduce 
41 potential impacts on migrating salmon and spawning delta smelt, Sacramento splittail, and striped 
42 bass (Sacramento Area Flood Control Agency 2004). SWP facilities are also operated to meet water 
43 quality objectives, such as the "X2" location objective. X2 refers to the location in the Delta where the 
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salinity concentration of 2 parts of salt in 1,000 parts of water occurs; the X2 standard was 
established to improve shallow water estuarine habitat in the months of February through June and 
relates to the extent of salinity movement into the Delta (Sacramento Area Flood Control Agency 
2004). The location of X2 is important to both aquatic life and water supply beneficial uses. 

Central Valley Project 

The CVP annually delivers approximately 7 MAF of water for agricultural, Urban, and wildlife use 
and is the largest water storage and delivery system in California (B!lreau of Redamation 2009a; 
CALFED Bay-Delta Program 2000). The CVP system consists of 20 dams and reservoirs, 11 
hydropower plants, 500 miles of major canals, and additional related facilities (Bureau of 
Reclamation 2009a). 

Transfer of water through the CVP system and the Delta begins with the release of water from 
reservoirs located on the Trinity, Sacramento, American, and Stanislaus Rivers(Bureau of 
Reclamation 2009a) (Figure8-5). Water released.from Trinity and Shasta Damsflows into Keswick 
Reservoir and is then released into the Sacramento River from Keswick Dam at River Mile 303. A 
portion of the river's flow is diverted by the Red Bluffthversion Dam (River Mile 243) into the 
Tehama-Colusa and Corning Canals to irrigate thewestern side of the Sacramento Valley (Water 
Education Foundation 2002). The r::emainder of the Trinity and Shasta releases continue flowing 
south in the Sacramento River, combining with CVP releases from Folsom andNimbus Dams at the 
confluence of the Sacramentoand,Americag Rivers and, ultimately, fldwil1g to t~~.Delta in the 
vicinity of Freeport (Figure 8-!i). TheStani~laus River releases ofwaterfmm NewMelones Lake 
serve as a water source for CVPusers in the Stanislaus River watershed ani:Hn the northern San 
Joaquin Valley (Bureau of Reclamatfon 2009a). 

In the Delta, the released 'jtVateris exported from the Delta b)l'the Jones puroiHng plant into the 
Delta"Merfdota Canal, which conveys water south for agricultural uses in the San Joaquin Valley. 
Water transp"9rted in the 117 -mile Delta-Mendota Canalc;l:mbe u~.~? as an irrigation supply, a 
source of San Luis Reservoir water, for managed wetland refuges, or as a replacement for upper San 
Joaquin River water used in the Friant-Kern and Madera Canal systems (Bureau of Reclamation 
2009a). The San Luis Reservoir is an off-stream storage reservoir that is used by both SWP and CVP 
to provide water to Central Valley and Bay Area users (BUreau of Reclamation 2009b). The Friant
Kern and Madera Canal systems originate at Friant Dam and transport upper San Joaquin River 
water approximately 152 miles south to Bakersfield and approximately 36 miles to the north, 
respectively (Water Education Foundation 2002). Additionally, CVP's Contra Costa Canal conveys 
Delta water from Rock Slough. CCWD's Los Vaqueros Pipeline diverts water from Old River to the 
west to meet potable demands of Bay Area users served by CCWD (Bureau of Reclamation 2009a). 

The Bureau of Reclamation (Reclamation) operates the CVP to meet the following objectives 
(Bureau of Reclamation 2009a). 

Regulate rivers and improve flood management and navigation. 

Provide water for irrigation and domestic use. 

Generate power. 

Provide for recreation opportunities. 

Protect fish and wildlife. 
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Improve water quality. 

Reclamation's operation of the CVP facilities changes seasonally based on varying management 
objectives. During the winter and early spring months when flood management is a priority, CVP 
reservoirs are operated to store winter runoff (Water Education Foundation 2002). Releases during 
May through October are timed to meet a variety of water supply needs, manage water quality, and 
create available storage capacity for flood flows (Water Education Foundation 2002). 

Hydrodynamics in the Delta 

Delta hydrodynamics are a product of a complex interaction ~f tributaryinflows, tid~s, in-Delta 
diversions, and SWP and CVP operations, including conveyance, pl.,tmpingplants, and operations of 
channel barriers and gates designed to direct tributa~~ inflows to certain regions of the Delta. Each 
region is affected differently by these variables, and tlie nature of the effect varies daily, seasonally, 
and from year to year, depending on the magnitude~of inflows, the tidal cycle, and the extent of 
pumping at the SWP and CVP pumping plants. 

For example, the SWP and CVP pumping plants can affect the flow of water in the Delta channels, 
particularly during periods of low water flow artd high export quantities. Normal flows in the Delta 
travel to the west, toward Suisun and San F:Pancisco Bays. However, SWP and CVP pumping can 
reverse the Delta flows and cause the water to move to the east and south, which causes more saline 
water to move farther inland (Bureau Of Reclamation 2009a). 

The Delta Cross Channel is a controlled diversion channel that transports SacramentO' River water to 
Snodgrass Slough and. tneh.to the Mokelumne River, where it flows into the ti'entral and south Delta 
(Chapter 6, Surface Watez;t Figure 6~9). Opening the Delta Cross Cbannel~s gates C'an generally reduce 
salinity in some cnannei:s of the central and southern Delta, particularly durb1g the summer months, 
througlithe transport of relatively low salinity SacramentoR1ver water into the Delta to dilute and 
combat saltwater intrusion (Bureau of ReclamatiQn 2009a.). 

Flow in the Delta channels can change direction as a result of tidal exchange, ebbing and flooding 
with the tWo tides per day, which is a major factor of Delta hydrodynamics. The daily, seasonal, and 
year-to-year differences in source water contributions to va.rious locations throughout the Delta 
affect the water quality in the Delta, particularly with regard to salinity. Figure 8-6 and Figure 8-7 
show the variations in maximum intrusion of chloride into the Delta since 1921, which demonstrate 
that variability and intrusion distance has generally been reduced following construction of the 
major storage reservoirs and implementation of Delta water management facilities and operations. 
However, it also has been demonstrated that on a seasonal and water year basis, the location of 
elevated salinity conditions in the central Delta, on average, intrude from 3 to 15 miles farther 
inland since development began in the Delta 150 years ago (Contra Costa Water District 2010). The 
higher average salinity conditions are generally attributable to increased diversion of water from 
the Delta since the 1940s (Contra Costa Water District 2010). 

8.1.1.4 Primary Factors Affecting Water Quality 

38 Primary factors affecting water quality in the project area include patterns ofland use in the 
39 upstream watersheds and the Delta, SWP and CVP operations, and in-Delta activities and sources of 
40 pollutants. Point and non point pollutant sources include historic and recent drainage from inactive 
41 and abandoned mines and related debrisjsedminent, industrial and municipal wastewater 
42 treatment plant discharges, agricultural drainage, urban stormwater runoff, atmospheric deposition, 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-8 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00008 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 

11 
12 

13 
14 
15 

16 
17 

18 

19 
20 

21 
22 

23 
24 
25 
26 

27 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 

38 

Water Quality 

recreational uses, and metabolic waste (e.g., pathogens) from wildlife. Figure 8-8 shows land uses 
and major point sources (i.e., consisting primarily of municipal wastewater treatment plants) and 
non point sources (e.g., urban storm water runoff) of pollutants. Natural erosion and instream 
sediments, atmospheric deposition, and geothermal inputs (CALFED Bay-Delta Program 2000) also 
affect Delta water quality. The magnitude of the effect of each of these sources is correlated with the 
relative contribution from each source, and can differ for different constituents. The principal 
contaminants and conditions affecting water quality in the Delta are as {oUows (CAL FED Bay-Delta 
Program 2000). 

Historical drainage and sediment discharged from upstream mining operationsjn the late 1800s 
and early 1900s has contributed metals, such as cadmium, copper, and mercury. 

Storm water runoff can contribute metals, sediment, pathogens, dnganic carbon, nutrients, 
pesticides, dissolved solids (salts), petroleum products, and otberchemical residues. 

Wastewater discharges from treatment plants can contribute salts, metals, trace organics, 
nutrients, pathogens, pesticides, organic carbon, personal care products, pharmaceuticals, and 
oil and grease. 

Agricultural irrigation return flows%arid nonpoint discharges can contribute salts (including 
bromide), organic carbon., nutrients, pesticides, pathogens, and sediment. 

Large dairies and feedlots oan contribute nutrients, organic carbon, and pathogenic organisms. 

Water-based recreationalactivit;ies (such as boating) can contributeliydrocarbon compounds, 
nutrients, and pathogens. 

Atmospheric deposition can contribute metals, nutrients, pesticides, and other synthetic organic 
chemicals, and may lower pH. 

Seawater intrusion can contribute salts, including ~:omide, which~ffect total dissolved solids 
(TDS) concentra~ions and can contribute to formation of unwanted chemical byproducts in 
treated drinking water. Additionally, seawater can contribute sulfate, which can influence the 
methylation of mercury. 

Miscellaneous contaminants and conditions from the Sa,n Joaquin River include selenium and 
low dissolved oxygen (DO). 

Both variations in watershed hydrology and SWP and CVP operations affect the variability of water 
quality in the project area, as well as water diversions which reduce the amount of water available 
for dilution and assimilation of contaminant inputs and hydrodynamic conditions associated with 
channel flows and tidal action in the Delta. Water quality can vary seasonally in response to winter
spring runoff and summer-fall lower flow periods, and can also vary from year to year as a result of 
precipitation and snow pack levels in the upper watersheds, and the resulting releases from 
upstream reservoirs for water supply, flood management and environmental obligations (e.g., fish 
flows, Delta water quality objective compliance), operations of the Delta Cross Channel, and 
seasonal and annual variations in SWP and CVP pumping rates. 

8.1.1.5 Beneficial Uses 

39 Water bodies in the project area are used for many purposes as evidenced by the number of 
40 beneficial uses shown in Table 8-1. Beneficial uses are designated for specific water bodies, either as 
41 existing or potential, by each Regional Water Board in their respective WQCPs or Basin Plans. For 
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Water Quality 

1 water bodies where beneficial uses have not specifically been identified in a Basin Plan, the tributary 
2 rule allows a Regional Water Board to apply the designated beneficial uses that exist in the nearest 
3 downstream tributary. Established in the 1978 WQCP for the San Francisco Bay /Sacramento-San 
4 Joaquin Delta Estuary (Bay-Delta WQCP), designated beneficial uses of Delta water remain 
5 unchanged in the 1991, 1996, and 2006 WQCPs. Additionally, the individual Basin Plans for the San 
6 Francisco Bay Regional Water Quality Control Board (San Francisco Bay Regional Water Board) and 
7 Central Valley Regional Water Quality Control Board (Central Valley Wa.t~r Board) identify 
8 beneficial uses of the Delta areas within their jurisdictions. 

9 Table 8-1. Designated Beneficial Uses for Water Bodies in the Project ~rea 

Namea Abbreviationa Beneficial Usesa 

Designated Beneficial Uses Common to Inland Waters in.AUBasin .Plans and the Delta 
Municipal and MUN Uses of water for community1military, or individual water supply 
Domestic Supply systems including drblking w<it,r supply 
Agricultural Supply 

Industrial Service 
Supply 

Industrial Process 
Supply 
Groundwater 
Recharge 

Navigation 

Water Contact 
Recreation 

Non-Contact Water 
Recreation 

Commercial and 
Sport Fishing 

Warm Freshwater 
Habitat 

Cold Freshwater 
Habitat 

Wildlife Habitat 

Bay Delta Conservation Plan 
EIR/EIS 

AGR 

IND 

PRO 

GWR 

NAV 

R'EC-1 

REC-2 

COMM 

WARM 

COLD 

WILD 

Uses of water for farming, horticulture, or ranching including irrigation 
(including leaching. of salts), stock watering, or support of vegetation for 
range graZing 
UseS; of water for industrial activities that do not depend primarily on 
water quafity including mining, cooling water supply, hydraulic 
conveyance, gravel washing, fire protection,or.oilwell repressurization 

·Uses ofwater for industrial activities thatdepend primarily on water 
quality ""· 
Uses "of water for natural or artificial recharge of groundwater for 
purposes of future extraction, mai~tenance of water quality, or halting 
of saltwater intrusion into freshwater aquifers 
Uses of water for shipping, t;ravel, or other transportation by private, 
military, or commercial vessels 
Uses of water for-recreational activities involving body contact with 
water where ingestion of water is reasonably possible, including 
swimming, wading, water-skitng, skin and scuba diving, surfing, white
water activities, fishing, or use of natural hot springs 
Uses of water for recieationaf activities involving proximity to water but 
where there is generally no body contact with water nor any likelihood 
of ingestion of water, including picnicking, sunbathing, hiking, 
beachcombing, camping, boating, tide pool and marine life study, 
hunting, sightseeing, or aesthetic enjoyment in conjunction with the 
above activities 
Uses of water for commercial or recreational collection of fish, shellfish, 
or other organisms, including uses involving organisms intended for 
human consumption or bait purposes 
Uses of water that support warm water ecosystems, including 
preservation or enhancement of aquatic habitats, vegetation, fish, or 
wildlife, including invertebrates 
Uses of water that support cold water ecosystems, including 
preservation or enhancement of aquatic habitats, vegetation, fish, or 
wildlife, including invertebrates 
Uses of water that support terrestrial or wetland ecosystems, including 
preservation and enhancement of terrestrial habitats or wetlands, 
vegetation, wildlife (e.g., mammals, birds, reptiles, amphibians, 
invertebrates), or wildlife water and food sources 
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Water Quality 

Namea Abbreviationa Beneficial Usesa 

Preservation of BIOL 
Biological Habitats of 
Special Significance 

Rare, Threatened, or RARE 
Endangered Species 

Migration of Aquatic MIGR 
Organisms 
Spawning, SPWN 
Reproduction, 
andjor Early 
Development 
Shellfish Harvesting SHELL 

Estuarine Habitat EST 

Uses of water that support designated areas or habitats, such as 
established refuges, parks, sanctuaries, ecological reserves, or Areas of 
Special Biological Significance, where the preservation or enhancement 
of natural resources requires special protection 
Uses of water that support aquatic habitats necessary, at least in part, 
for the survival and successful maintenance of plant or animal species 
established under state or federal law as raFe, threatened, or 
endangered 

Uses of water that support habitats ne~~ssary for migration or other 
temporary activities by aquatic organisms, such as anadromous fish 
Uses of water that support high quaUty aquatic habitats suitable 
for reproduction and early development of fish 

Uses of water that support habitats suitable for the collection of filter 
feeding shellfish (~.g., clams, oysters, and mussels) for human 
consumptiori, comm~rcial, or sports purposes 

Additional Beneficial Uses of the Delta 
Uses.of water that support estuarine ecosystems, including preservation 
or enhancement of estuarine habitats, y<egetation,fish, shellfish, or 
i!JI!ildlife (e.g., estuarine mammals, waterfowl, shorebirds) 

Additional Beneficial Uses o{Inlan:d Waters (not common to all Basin Plans) 
Freshwater 
Replenishment" 

FRSH (Jsesqfwater for natural or artificial maintenance ohurface water 

Hydropower 
Generation c 

POW 

Aquaculturec AQUA 

Inland Saline Water SAL 
Habitat:d 

Limited Warm LWRM 
Freshwater Habitat" 

q~antity or quality 
Uses of water for hydropower generation 

Uses of water for aquaculture or maricul~~~l\! operations, including 
propagation, cultivation, mainten~nce, or harvesting of aquatic plants 
and animals for human consumption or bait purposes 
Uses of water that support inland saline water ecosystems, including 
preservation or enh:;:tncement of aquatic saline habitats, vegetation, fish, 
or wildlife, including invertebrates 

Waters that support warm water ecosystems that are severely limited in 
diversity and abundance as the result of concrete-lined watercourses 
and low, shallow dry weather flows, which result in extreme 
temperature, pH, andjor DO conditions; naturally reproducing finfish 
populations are not expected to occur in LWRM waters 

a The names, abbreviations, and beneficial use descriptions are not identical in each Basin Plan. 
b Potential beneficial use identified in Sacramento-San Joaquin, San Francisco Bay, Central Coast, Los Angeles, 

and San Diego Basin Plans. 
c Potential beneficial use identified in Sacramento-San Joaquin, Central Coast, Los Angeles, Santa Ana, and San 

Diego Basin Plans. 
ct Potential beneficial use identified in Central Coast, Los Angeles, and San Diego Basin Plans. 
e Potential beneficial use identified in Santa Ana Basin Plan only. 
Sources: Central Coast Regional Water Quality Control Board 1994; Central Valley Regional Water Quality 

Control Board 2009a; Los Angeles Regional Water Quality Control Board 1994; Santa Ana Regional Water 
Quality Control Board 2008; San Diego Regional Water Quality Control Board 2007; San Francisco Bay 
Regional Water Quality Control Board 2007; State Water Resources Control Board 2006. 
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1 There are several additional beneficial uses in the Central Valley Water Board Basin Plan that are 
2 applicable to surface waters other than the Delta in the Sacramento River basin and south of the 
3 Delta export service area. Additionally, south of Delta exports are conveyed to service areas of SWP 
4 contractors that lie within the jurisdictions of the Central Coast, Los Angeles, Santa Ana, and San 
5 Diego Regional Water Boards, which address several other beneficial uses that are unique to those 
6 geographic regions. 

7 

8 
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8.1.1.6 Water Quality Objectives and Criteria 

It is important to define the terms standards, numerical and narrative Basin Plan water quality 
objectives, CTR criteria, and U.S. Environmental Protection Agency (USEPA) recommended criteria as 
they relate to the assessment of water quality. As defined by USEPA, water quality standards consist 
of: (1) the designated beneficial uses of a water segment; (2) th~ wat<ir quality criteria (referred to 
as objectives by the state) necessary to support those uses; and (3) an antidegradation policy that 
protects existing uses and high water quality. Each R'egional Water Board's Basin Plan identifies 
numeric and narrative water quality objectives:trrgethff'with the beneficial uses assigned to water 
bodies and the state anti degradation policy. By definition, Basin Plan objectives have gone through 
the standards setting process, which includes pablic pilrticipation, consideration of economics, 
environmental review, and state and federal agency review and approval. Consequently, Basin Plan 
objectives are legally applicable and--enforceable. The CTR criteria were established through the 
USE PA-led water quality standards setting process. Hence, the CTR criteria, together with the 
beneficial uses assigned to Water bodies and the state antidegradation policy, constitute additional 
water quality standards for theregiorfs(beyond those specified in the Basin Plans): Finally, USEPA 
periodically recommends ambientwater quality criteria to states f9r their consideration in adopting 
state standards. A's stated by USEPA, the USEPA recommended criteria{alsQ referred to as 304[a] [1] 
criteria)" ... are not reglfhi\ti9ns, and do not impose legally binding requirements on EPA, States, 
tribes or the p~hltc." Therefore, USEPA recommended c.riteriaand other nonenforceable guidance 
vahi~~ are referred to as advisorywhen discussed in this chapter in order to distinguish them from 
adopted objectives andcriteria. 

Applicable ambient surface water quality criteria and objectives for the project area are contained in 
the following sources. 

CTR (criteria applicable to all surface waters in California). 

2006 Water Quality Control Plan for the San Francisco Bay /Sacramento-San joaquin Delta Estuary 
(Bay-Delta WQCP or the 1995 WQCP) (objectives applicable to the Delta only, regulated through 
water rights conditions by the State Water Resources Control Board [State Water Board]). 

Central Valley Water Board and San Francisco Bay Regional Water Board Basin Plans (objectives 
applicable to the Delta and other surface waters in the project area, regulated through point and 
non point source controls). 

Basin Plans for the Central Coast, Los Angeles, Santa Ana, and San Diego Regional Water Boards 
(applicable to surface waters in the south of Delta areas served by SWP exports} 

Along with the concentration value, numerical water quality objectives also typically specify an 
averaging period to which the concentration value applies to protect the beneficial use of interest. 
Averaging periods typically depend on the sensitivity of the use, such as a 1-hour averaging period 
for objectives designed to prevent acute toxicity in aquatic life, to longer averaging periods (e.g., 30-
day, annual average) for less sensitive effects (e.g., human health effects, industrial uses, or 
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1 agricultural crop production). In the Delta, the value of some numerical water quality objectives 
2 (i.e., primarily for aquatic life) depend on the prevailing ambient freshwater and saltwater salinity 
3 conditions. The salinity conditions across the large majority of the Delta are sufficiently low such 
4 that the Delta channels are subject to freshwater regulatory water quality criteria/ objectives. 
5 However, tidal influence and associated saltwater intrusion can result in salinity concentrations in 
6 areas of the west Delta that require regulation with saltwater criteria/ objectives. Appendix 8A, 
7 Water Quality Criteria and Objectives, summarizes the specific water quality criteria/objectives that 
8 are applicable to the Delta. State objectives can be numeric or narrative. A nuinerlc objective defines 
9 a concentration that shall not be exceeded for a parameter (e.g., 10 milligrams per liter [mg/L]). A 

10 narrative objective establishes a desired level of protection or de~cribesafavorable c&ndition to be 
11 achieved rather than defining a specific numerical concentration. An example of a narrative objective 
12 is: "Waters shall not contain chemical constituents in concentrations that adversely affect beneficial 
13 uses." 

14 California Toxics Rule 

15 CTR criteria are established only for the aquaticlife and human health protection. CTR criteria for 
16 aquatic life protection for some constituents (Le., most metals, cyanide, various organic compounds) 
17 are specified for freshwater and saltwater conditions. The CTR states that the salinity characteristics 
18 (i.e., freshwater versus saltwater) ofthe receiving water shall be considered in determining the 
19 applicable criteria. FreslTV)i'ater criteria shall apply to waters with salinJty eq1,1~l to or less than 1 ppt 
20 at least 95% of the time. Saltwater cr:iteriitapply to waters with salinity.~?qual to drgreater than 10 
21 ppt at least 95% of the t;ime in a normal water year. For waters with salinitybetweelltfiese two 
2 2 categories, or tidallyinfluenced fresh waters that support estuarinebeneficial uses, the applicable 
2 3 criteria are the lower of the freshwater or saltwater values for each substance. CTR criteria for the 
24 protection of human healtj:l are specified that apply to any receiving waterwhere human 
2 5 consuinption of water and/or organisms occurs. Refer to Section 8.2, Rr:;gulatory Setting, for 
2 6 additional detail about the CTR and other applicable water. quality regulations. Appendix 8A 
2 7 provides the applicable CTR criteria specified for aquatic life protection and human health 
28 protection. 

29 Water Quality Control Plan for the San Francisco Bay/Sacramento San Joaquin 
30 Delta Estuary 

31 The Bay-Delta WQCP (State Water Resources Control Board 2006) identifies the beneficial uses of 
3 2 the San Francisco Bay /Sacramento-San Joaquin Delta Estuary to be protected, the water quality 
3 3 objectives for reasonable protection of beneficial uses, and a program of implementation for 
34 achieving the water quality objectives. Unless otherwise indicated, water quality objectives cited for 
3 5 a general area, such as for the south Delta, are applicable for all locations in that general area, and 
3 6 specific compliance locations are used to determine compliance with the cited objectives within the 
3 7 area. Numeric objectives for chloride are included for the protection of municipal and industrial 
38 water supply beneficial uses. Objectives for electrical conductivity (EC) are included for multiple 
39 western, interior, and south Delta compliance locations for the protection of agricultural supply 
40 beneficial uses. Salinity objectives are also specified for fish and wildlife protection in the form of EC 
41 objectives for eastern and western locations within Suisun Marsh, a narrative salinity objective for 
42 brackish tidal marshes of Suisun Bay, and the X2 standard that regulates the location and number of 
43 days of allowable encroachment into the west Delta of salinity exceeding 2 ppt. In general, the 
44 chloride and EC objectives (and Delta inflow f outflow operational objectives) are variable depending 
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Water Quality 

1 on the month of the year and the water year type. EC and DO objectives are included for the 
2 protection of fish and wildlife beneficial uses. Additionally, Delta inflow and outflow operational 
3 objectives (i.e., Delta outflow, river flows, export limits, and Delta Cross Channel gate operations) are 
4 specified for the protection of fish and wildlife beneficial uses. Compliance with salinity objectives in 
5 particular is largely dependent on Delta inflows and outflows. The current water quality objectives 
6 under this plan are included in Appendix SA. Currently, the State Water Board is considering 
7 proposed modifications of San Joaquin River flow criteria for fish and wildlife, the salinity objectives 
S for the south Delta, and the program of implementation for those objectives in th~ Bay-Delta WQCP 
9 (State Water Resources Control Board2011). Potential changes cotild.include modifying the 

10 southern Delta salinity objectives as well as the addition of n~w narrative criteria to.ensure 
11 adequate water circulation and water levels for the protection of agricultural uses. 

12 Water Quality Control Plan for the Sacramento and San,Joaquin River Basins 

13 The Basin Plan for the Sacramento and San Joaquin Riwrs defines the beneficial uses, water quality 
14 objectives, implementation programs, and surveill<!;nce arui monitoring programs for waters of the 
15 Sacramento and San Joaquin River basins. The Basin Plan contains specific numeric water quality 
16 objectives that are applicable to cert~,in w(;lter botlies, or portions of water bodies. Numerical 
17 objectives have been established for tiad:eria, DO; pH, pesticides, EC, TDS, temperature, turbidity, 
1S and trace metals. The Basin Plan also contairrs narrative water quality objectives for certain 
19 parameters that must be attained through pollutant control measures and watershed management. 
2 0 Narrative water quality objectives <dso serve as the basis for the developn1ent of detailed numerical 
21 objectives. The narrative water qualfty'objectives and numeric freshwater criteria/objectives 
2 2 adopted for the Delta are included in Appendix SA. 

23 Water Quality Control Plan for the San Francisco Bay 

2 4 The ~a sin Plan for the San Francisco Bay basin (Sal\1 Francisco:~ay Regional Water Quality Control 
25 Board 2:007) fs similar to the Basin Plan for the Central Valley, as described above, and defines 
2 6 numerical and narrative water quality objectives for the Sari Francisco Bay (including San Pablo 
2 7 Bay) and pOrtions of the west Delta. The designated beneficial uses for the Delta are consistent with 
2S the Central Valley Basin Plan. This Basin Plan contains both freshwater and saltwater criteria for 
29 several priority pollutant trace metals. Freshwater objectives apply to waters both lying outside the 
3 0 zone of tidal influence and having salinities lower than 5 ppt at least 75% of the time. Saltwater 
31 objectives apply to waters with salinities greater than 5 ppt at least 75% of the time. For waters with 
3 2 salinities in between the two categories, or tidally influenced fresh waters that support estuarine 
3 3 beneficial uses, the objectives are the lower of the freshwater or saltwater objectives, based on 
34 ambient hardness, for each substance. Appendix SA provides the numeric freshwater and saltwater 
35 objectives adopted for the Delta. 

36 Water Quality Control Plans Applicable to the State Water Project South of Delta 
37 Service Area 

3S The Basin Plans for the Central Coast, Los Angeles, Santa Ana, and San Diego Regional Water Boards 
39 similarly define beneficial uses and numeric and narrative water quality objectives for inland and 
40 coastal waters and other water bodies in the service areas of SWP contractors that use water from 
41 the California Aqueduct and are located generally south of the Central Valley and in the central and 
42 southern California coastal counties. In general, the narrative and numeric water quality objectives 
43 for inland waters established in these Basin Plans are similar to the Central Valley and San Francisco 
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Water Quality 

1 Bay Regions. However, because salinity is a primary water quality constituent of concern in the 
2 inland and coastal counties of arid southern California, the Basin Plans for these regions all contain 
3 specific numeric water quality objectives for salinity constituents (e.g., TDS, hardness, sodium, 
4 chloride, and sulfate, among others) for the protection of municipal/domestic and agricultural water 
5 supply beneficial uses. The established salinity-based objectives for specificwater bodies in these 
6 Basin Plans can vary substantially based on specific base level conditions. 

7 Water Quality Control Plans Applicable to Suisun Marsh 

8 Suisun Marsh is located at the northern edge of Suisun Bay, just west of the confluence of the 
9 Sacramento and San Joaquin Rivers and is not within the statutory pelta.Suisun Marsh consists of 

10 tidal wetlands, sloughs, managed diked wetlands, managed seasonal wetlands, and upland 
11 grasslands. The marsh contains approximately 59,00(¥acres ofi.D.arsh~ managed wetlands, and 
12 adjacent grasslands, plus 30,000 acres of open water areas. ~ost O'fthe managed wetlands are 
13 within levee systems with a majority owned byl?rivate quck hunting clubs. About 14,000 acres are 
14 state-owned and managed by DFG and about 1,400 acres on channel islands are federal lands. 
15 Elevation and salinity are the principal factors controlling the distribution of tidal marsh plants in 
16 the marsh. Within the diked wetlands, water diversion and release operations are managed to 
17 maximize the production of aquatic y~sd.tlar:plants which have traditionally been considered 
18 important for wintering waterfowl. 

19 The regulatory framework.Jor managingwater quality conditions in Suisun Marsh began in the 
2 0 1970's with the development of the Suisun Marsh Protection Plan by the Bay Conserva,tion and 
21 Development Commission (BCDC}, and the adoption of salinity objectives fdrmarsh channels in the 
2 2 1978 Bay-Delta WQCP to protect tne beneficial uses for fish and wildlife. The State Water Board 
2 3 water rights decis1on (0-1485), applicable to DWR and ReclaJ11'ation for tne.management of SWP and 
24 CVP operations, was adoptedwith provisions to meet the Suisun Marshsa]inity objectives. DWR's 
25 1984 Plan of Protection for Suisun Marsh was developed to meet the D-1485 requirements and 
2 6 outlin:eda staged implementation for a combination of proposed physical salinity management 
2 7 initial facilities, monitoring, a wetlands management program for marsh landowners, and 
2 8 supplemental releases of water from SWP and CVP reservoirs. In 1987, federal and state agencies 
29 adopted the Suisun Marsh Preservation Agreement (SlVfPA}to mitigate for impacts on marsh salinity 
3 0 from theSWP, CVP, and other upstream diversions. The SMPA identified the schedule for 
31 construction of the large-scale facilities in Suisun Marsh that would enable the salinity objectives to 
3 2 be met. The 1991 Bay-Delta WQCP increased the number of locations in the marsh to seven where 
3 3 numerical salinity objectives were to be met. The 1994 Principles of Agreement on Bay-Delta 
34 Standards (Bay-Delta Accord that formed CALFED), the 1995 Bay-Delta WQCP, and the adoption of 
3 5 D-1641 in 1999, all resulted in refinements to the Suisun Marsh salinity standards, added narrative 
3 6 salinity objectives for the tidal marshes of the surrounding Suisun Bay, and mandated the formation 
37 of a Suisun Marsh Ecological Work Group which would provide recommendations for water quality 
38 objectives to improve conditions for beneficial uses (i.e., wildlife habitat, rare, threatened and 
39 endangered species, and estuarine habitat), and recommend future research and monitoring needs 
40 for the marsh. Due to evidence showing a potential for actions to meet the salinity objectives at two 
41 compliance stations within the marsh might cause harm to the beneficial uses they were intended to 
42 protect, the State Water Board in D-1641 did not require that DWR and Reclamation attain the 
43 objectives at these stations. The salinity objectives for the marsh remained unchanged in the 2006 
44 Bay-Delta WQCP, however, it identifies that salinity objectives will be finalized, including adoption of 
45 numerical objectives for brackish marshes in Suisun Bay and other locations (if necessary), by 2015 
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Water Quality 

and following development and implementation of a comprehencive Suisun Marsh Plan. Federal and 
state agencies recently completed environmental compliance documentation for the Suisun Marsh 
Plan (Bureau of Reclamation et al. 2011), which assesses a comprehensive 30-year plan designed to 
address use of resources within about 52,000 acres of wetland and upland habitats in the marsh, 
restoration of tidal wetlands, and the enhancement of managed wetlands and their functions. 

The Suisun Marsh Salinity Control Gates (SMSCG) were constructed on Montezup1a Slough near 
Collinsville and began operating in late 1988. The gates are periodically operated from September to 
May to meet the salinity standards of the 1995 Bay-Delta WQCP and D-1641 re'quirements. The 
SMSCG operation acts to restrict the inflow of high salinity flood tidewater from Grizzly Bay into the 
marsh but allow passage of freshwater ebb tide flow from the mouth of the Delta. Operation of the 
gates in this fashion lowers salinity in Suisun Marsh channels an.P results in a net movement of 
water from east to west. When Delta outflow is low to. moderate and the gates are not operating, net 
movement of water is from west to east, resulting~nhighersalinitywater in Montezuma Slough. 
Because the SMSCG operations have been more effective than anticipated, and as a result of 
additional freshwater Delta outflows required by the 1995Bay-Delta WQCP, other previously 
proposed large physical facilities to pro mot~ further salinity controls in the marsh have not been 
implemented. The SMSCG are operated only as ne€£ded and do not generally operate from June 
through August 

Other Water Quality Plans 

The State Water Board has begun development of a statewide mercurytegulatory program to 
address reservoirs on the state's.303( d) list for mercury. The plans a:r. e currently at the scoping 
level, as of first quarter 2012. ·. 

California Drinking Water Standards Incorporated ly Referen.ce in Basin Plans 

Both the Central Va:lley and San Francisco Bay Basin Plans incorpmate by reference the California 
Departmel1tof Public Health (DPH) numerical dtinking water maximum contaminant levels (MCLs). 
The incorporation of the MCLs, which are applicable to treated drinking water systems regulated by 
DPH, makesthe MCLs also applicable to ambient receiving water with respect to the regulatory 
programs administered by the Regional Water Boards. DPH establishes state drinking water 
standards, enforces both federal and state standards, administers water quality testing programs, 
and issues permits for public water system operations. The drinking water regulations are found in 
Title 2 2 of the California Code of Regulations (CCRs). The state drinking water standards consist of 
primary and secondary MCLs. Primary MCLs are established for the protection of environmental 
health, and secondary MCLs are established for constituents that affect the aesthetic quality of 
drinking water, such as taste and odor. The incorporation by reference of the MCLs in Basin Plans is 
meant to ensure, to the extent possible, that adequate source water quality is maintained to support 
the domestic and municipal water supply beneficial use, particularly from constituents for which 
water treatment plants are not typically designed to remove. The state primary and secondary MCLs 
applicable to the Central Valley and San Francisco Bay Basin Plans are provided in Appendix SA. 
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Water Quality 

8.1.1.7 Water Quality Impairments 

Water Quality limited Water Bodies, Watershed Monitoring Programs, and Total 
Maximum Daily loads 

Constituents of concern in the project area have been identified through ongoing regulatory, 
monitoring, and environmental planning processes. Important programsare CALFED, the Basin Plan 
functions of the Central Valley and San Francisco Bay Regional Water Boards! Bay~Delta planning 
functions of the State Water Board, and the CWA Section 303(d) listing process for state water 
bodies that do not meet applicable water quality objectives. 

The CALFED Bay-Delta Program was established in 1995 toaevelepalong-term comprehensive 
plan to restore ecological health and improve water management for beneficial uses of the Bay-Delta 
System. Senate Bill1653 established the Cali.forniaBa:y Delta Authdrfty to act as the governance 
structure, as of January 1, 2003, which is housed wfth:in the California Resources Agency. 

Under CWA Section 303(d), states, territories, andauthorized tribes are required to develop a 
ranked list of water-quality limited segments of rivers and other water bodies under their 
jurisdiction. Listed waters are those thai: do not meet water quality standards, even after point 
sources of pollution have ins~alled the minimum required levels of pollution control technology. The 
law requires that action ~lans, or TMDLs, be developed to monitor andimprov~water quality. TMDL 
is defined as the sum of the indivftlual waste load allocations from point sources, load allocations 
from non point sources and backgrot:q~dloading, plus an appropriate m~rgin of safety· A TMDL 
defines the maximum.amount of<! pollutant that a water body can receive and still meet water 
quality standard. TMDLs can lead to. more stringent NPDES permits (CWA Section 402). 

The StateWaterBoard re~en.dy compiled the 2010 Section ~03 (d) list of impaired waters based on 
recommendations from the Regional Water Boards and information soli_c~ted from the public (and 
other interested parties). In October 2 011, US EPA gave final approval to the list. Table 8-2 lists the 
constituentsidentified in the Section 303 (d) list for impaired Delta waters (State Water Resources 
Control Board 2011). 

Table 8-2. Clean Water Act Section 303(d) Listed Pollutants and Sources for the Project Area 

Pollutant/Stressor 

Boron 

Chlordane 

Chloride 

Chloropyrifos 

Copper 

DDT 

Diazinon 

Bay Delta Conservation Plan 
EIR/EIS 

Listing Region 

Central Valley 

Central Valley and 
San Francisco Bay 

Central Valley 

Central Valley 

Central Valley 

Central Valley and 
San Francisco Bay 

Central Valley 

Listed Source 

Agriculture 

Agriculture, Nonpoint 
Source 

Source Unknown 

Agriculture, 
Urban Runoff/Storm 
Sewers 

Resource Extraction 

Agriculture, Nonpoint 
Source 

Agriculture, 

Urban Runoff/Storm 
Sewers 

Administrative Draft 
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Delta Location of Listing 

Exp 

N,W 

TomP 

N,S,E,W,NW,C,Exp, 
Stk, CalvR, Duck, Five, 
French, MokR, Morm, 
Mosh, OldR, Pix 

MokR 

N, S, E, W, NW, C, Exp, 
Stk 

N, S, E, W, NW, C, Exp, 
Stk, CalvR, Five, French, 
Mosh, Pix, 
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1 

Pollutant/Stressor 

Dieldrin 

Dioxin Compounds 

Disulfoton 

E. Coli 

Invasive Species 

Furan Compounds 

Group A Pesticidesa 

Mercury 

Pathogens 

PCBs 

Unknown Toxicityb 

EC 

Organic 
Enrichment/Low DO 

'Yf;' 

Sediment Toxicity 

Listing Region 

San Francisco Bay 

Central Valley and 
San Francisco Bay 

Central Valley 

Central Valley 

Central Valley and 
San Francisco Bay 

Central Valley and 
San Francisco Bay 

Central Valley 

Central Valley and 
San Francisco Bay 

Central Valley 

Central Vallt"!y and 
San Frapcisco Bl'!y 

C~ntral Valley 

Central Valley 

Central Valley 

Central Valley 

Listed Source 

Nonpoint Source 

Source Unknown, 
Atmospheric Deposition 

Agriculture 

Source Unknown 

Source Unknown, Ballast 
Water 

Contaminated Sedimen~s, 
Atmospheric D~p&sition' 

Agriculture 

Resource Extraction, 
Indtistrial-Dom~stic 
Wastewater, Atmospheric 
Deposition, Nonpoint 
Source 

Recreational and Tourism 
Activities (nonboating), 
Urban Runoff/Storm 
Sewers 

Source Unknown 

Source Unknown 

Agriculture 

Municipal Point Sources, 

Urban Runoff/Storm 
Sewers 

(not spe<?f{ied) 

Water Quality 

Delta Location of Listing 

N,W 

W,Stk 

Pix 

E, French, Pix 

N, S, E, W, NW, C, Exp, 
Stk.. 

Stk 

N,S,E,W,NW,C,Exp, 
Stk 

N,S,E,W,NW,C,Exp, 
Stk, CalvR, MokR, Mosh 

Stk, CalvR, Five, Morm, 
Mosh, Walk 

W,N,Stk 

N, S1 E, W, NW, C, Exp, 
Stk, French, MokR, 
Morm, Pix 

S, W, NW, Exp, Stk, OldR, 
TomP 

Stk, CalvR, Five, MidR, 
MokR, Morm, Mosh, 
OldR, Pix, TomP 

French 

Selenium San Francisco Bay Refineries, Invasive Species, w 
Natural Sources 

TDS Central Valley 

Zinc Central Valley Resource Extraction 

Source: State Water Resources Control Board 2011. 

S, OldR 

MokR 

a Group A pesticides include aldrin, dieldrin, chlordane, endrin, heptachlor, heptachlor epoxide, benzene 
hexachloride (BHC; including lindane), endosulfan, and toxaphene. 

b Toxicity is know to occur, but the constituent(s) causing toxicity is unknown. 
Notes: DDT= dichlorodiphenyltrichloroethane, PCB= polychlorinated biphenyls. 
Delta Locations: C = Central, E = East, Exp = export area, N = north, NW = northwest, S = south, Stk = 
Stockton Ship Channel, W = west (includes Central Valley list and San Francisco Bay list for "Bay-Delta" 
category). 
Specific Delta Waterways: CalvR = Calaveras River, Duck= Duck Slough, Five= Five Mile Slough, French= 
French Camp Slough, MidR = Middle River, MokR = Mokelumne River, Morm = Mormon Slough, Mosh = 
Mosher Slough, OldR = Old River, Pix= Pixley Slough, TomP = Tom Paine Slough, Walk= Walker Slough. 
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Water Quality 

1 There are several ongoing watershed-monitoring programs in the project area. These monitoring 
2 programs are associated with Section 303(d) TMDL programs, the State Water Board Surface Water 
3 Ambient Monitoring Program, and numerous other efforts oflocal governments and public/private 
4 entities. 

5 Section 303(d) requires that states evaluate and rank water quality impairments that cannot be 
6 resolved through point source controls and, in accordance with the priority ranking, the TMDL for 
7 those pollutants which the EPA identifies under section 304(a) (2) as suitable for such calculation. 
8 The TMDL must be established at a level necessary to implement th~ a.pplicabtewater quality 
9 standards with seasonal variations and a margin of safety which takes into account'any lack of 

10 knowledge concerning the relationship between effluent limitations and water quality. The TMD L is 
11 the amount ofloading thatthe water body can receive and still meet water quality standards. The 
12 TMDL must include an allocation of allowable loadingsto point and nohpoint sources, with 
13 consideration of background loadings. Table 8-3 summarizesthe 'I'MDLs that have been completed 
14 or are currently being developed for Section303(d) liSted constituents in the Delta, and the portion 
15 of the project area in the Sacramento and San J~aquin River basins (Central Valley Regional Water 
16 Quality Control Board 2009c). 

17 Table 8-3. Summary of Completed and Ongoing Total Maximum Daily Loads in the Bay-Delta and 
18 Sacramento and San Joaquin Rivers Portions ()f the Project Area 

19 

Pollutant/Stressor Water Bodies Addressed 
Chlorpyrifos and Diazinon Sacramento County 

Urban Creeks 

Chlorpyrifos and DiazinGn Lower San Joaquin River 

Chlorpyrifos a.nd Diazinon Sacramento and San Joaquin 
Rivers and Delta 

Chlorpyrifosand Diazinon Sacramento and Feather Rivers 

Chlorpyrifos and Diazinon Lower San Joaquin River 

DO Stockton Deep Water Ship 
Channel 

Mercury /Methylmercury Delta 

Pathogens Tributaries affected by City of 
Stockton urban runoff 

Pesticides Basin-wide 

TMDL Status 

TMDL report Completed -September 
2004 
State-Federalapproval- November 2004 
TMDL report completed -October 2005 
State-Federal approval- December 2006 
TMDL report completed- June 2006 
State-'Federal approval- October 2007 
TMDL report completed -May 2007 
State-Federal approval- August 2008 

. TMDL report completed -October 2005 
State-Federal approval- December 2006 
TMDL report completed -February 2005 
State-Federal approval- January 2007 
TMDL report completed -April 2010 

Ongoing 

Ongoing 

Organochlorine Pesticides Specific Sacramento and San Ongoing 

Salt and Boron 

Selenium 

Joaquin River tributaries; Delta 
San Joaquin River at Vernalis 

San Joaquin River at Vernalis 

TMDL report completed -October 2005 
State-Federal approval- February 2007 
TMDL report completed -August 2001 
State-Federal approval- March 2002 

Source: Central Valley Regional Water Quality Control Board 2009c. 
Notes: TMDL =Total Maximum Daily Load 
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Water Quality 

1 Table 8-4 summarizes only the total number of Section 303 (d) listed water bodies in the regions of 
2 the Central Coast, Los Angeles, Santa Ana, and San Diego Regional Water Boards where SWP south of 
3 Delta exports are conveyed. This information is presented at a lesser level of detail than for the Delta 
4 and Sacramento-San Joaquin regions because the effects of storage and conveyance of Delta export 
5 water in the southern SWP service areas to the large majority of these listed water bodies is only 
6 indirect or nonexistent. Moreover, not all of the Section 3 03 (d)-listed water bodies in these regions 
7 necessarily occur in the SWP service areas because the SWP service areas do nQt cover the entire 
8 regions. 

9 Table 8-4. Clean Water Act Section 303(d) Listed Water Bodie~ in Regions of the Project Area 
10 Served by SWP South of Delta Exports 

Re.gJonal Water Bo~rd 

Pollutant San Francisco Central Coast Los Angeles Santa Ana San Diego 

Hydromodification 10 

Mercury 36 6 11 2 2 

Other Metals 27 44 142 24 159 

Miscellaneous 17 147 52 11 36 

Nuisance 3 27 14 

Nutrients 15 321 183 29 179 

Other Inorganics 2 39 14 

Other Organics 64 11 102 10""•· 18 

Pathogens 32 451 171 44 324 

Pesticides 95 142 187 16. 32 

Salinity 1 194 72 2 46 

Sedil11~:mt 10 168 :23 10 20 

Toxicity 7 105 49 8 109 

Trash 27 87 7 

Source: State Water Resources Control Board 2011. 

11 

12 8.1.1.8 Water Quality Constituents of Concern 

13 Constituents that are of concern in the project area are those that, at elevated concentrations, have 
14 the potential to adversely affect or impair one or more beneficial uses (Table 8-1) such as the 
15 constituents identified from the Section 3 03 (d) listing process described above (Tables 8-1 and 8-2). 

16 Salinity is an important parameter of concern for the Delta which reflects the total ionic content of 
17 the water, ranging from very low levels deemed freshwater to the high salinity content of seawater. 
18 Chloride, bromide, sulfate, and boron are specific ions that contribute to overall salinity and are 
19 constituents of concern. Salinity can affect multiple beneficial uses, including defining the types and 
2 0 distribution of aquatic organisms that are adapted to freshwater versus brackish, or saline, water 
21 conditions in the Delta. 

2 2 Other constituents of concern for the Delta in particular are of importance to municipal water 
2 3 suppliers including organic carbon (total and dissolved) and bromide which are precursors for the 
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Water Quality 

1 formation of disinfection byproducts (DBPs) such as trihalomethanes (THMs ), halo acetic acids 
2 (HAAs), bromate, chorite, and nitrosamines at treated drinking water treatment processes. Of note, 
3 if organic carbon was not chlorinated, or bromide was not present, the risk of DBP formation at 
4 drinking water plants would be greatly reduced. Pathogens are of importance to municipal water 
5 suppliers as well as recreational uses. 

6 In addition, elevated nutrient concentrations can affect municipal water suppliers that store 
7 diverted Delta water in reservoirs. Elevated nutrient levels contribute to algae growth and affect the 
8 taste of treated water, filter clogging at water treatment plants, and increasedlevel~ of organic 
9 carbon. Increased salinity concentrations can also alter the taste of finished drinking water. 

10 Constituents of concern to agricultural users of the project area include baron and salinity. Many 
11 crops are sensitive to these constituents, which can affecttheir yield. 

12 Numerous constituents can cause adverse e{fects on aquatiC life of the project area, including 
13 temperature, turbidity and suspended sediment; oo: pesticides, herbicides, and trace metals. Trace 
14 metals, pesticides, and herbicides can be toxic to aquatic life at relatively low concentrations. 
15 Temperature and DO are of concern because the. Delta serves as a migration and rearing corridor for 
16 anadromous salmonids, which are sensitive to these parameters. 

17 Finally, an emerging class of constituents of concern is endocrine-disruptin:~ compounds (EDCs) and 
18 pharmaceutical and persqnal care products (PPCPs). EDCs and PPCPsare thought to have the 
19 potential to cause adverse effects an aquatic resources, and their potential-presence in drinking 
20 water supplies has received significant attention (World Health Organization 2002; U.S. Geological 
21 Survey 2002). 

22 As noted in Table8-2, the entireDelta is identified on the Secticm303{d) list as impaired by 
2 3 unknow~ toxicity'; Aquattctoxicity refers to the mortality of aquatic organisms or sublethal (e.g., 
24 growth, reproduCtive success) effects. Aquatic to)(icity can be caused by any number of individual 
2 5 constit4ents of concern, or through additive an<;! synergistic effects attributable to the presence of 
26 multiple toxicants. No TMDLs have been developed for the Delta to ::~.ddress the sources of toxicity, 
2 7 identify alternatives to reduce toxicity, or to identify the allocation of the allowable loading of 
28 constituents tliat would result in achieving the Basin Plan narrative toxicity objective that forms the 
29 basis for the Section 303(d) listing. Because unknown toxicity is a primary concern for fisheries and 
3 0 other aquatic organisms, Chapter 11, Fish and Aquatic Resources, addresses the subject in detail 
31 [Note to Lead Agencies: This section in Chapter 11 is in preparation]. 

3 2 In light of these issues, the constituents of concern identified in Table 8-5 are addressed in detail for 
33 the purposes of characterizing existing water quality within the project area (Section 8.1.3, Existing 
34 Water Quality), and to support the water quality impact assessments. Table 8-5 also relates the 
3 5 constituents of concern to the various receptors in the project area that could be adversely affected 
3 6 by their concentrations. For the purposes of this characterization, the receptors are categorized by 
37 the designated beneficial uses specified in the Bay-Delta WQCP. The constituent-specific sections 
38 described subsequently (Section 8.1.3) characterize the potential effects on beneficial uses and 
39 various receptors, including known information regarding specific locations in the Delta most 
40 affected by the constituents. 

41 
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8.1.2 
Water Quality 

Selection of Monitoring Locations for Characterization 
of Water Quality 

8.1.2.1 Water Quality Monitoring Programs and Sources of Data 

In compiling water quality data for the 16 constituents of concern (Tabl~ 8-S),data sets from the 
following monitoring programs were initially obtained through the Bay-D~lta and Tributaries 
Project (BOAT) for the period from 1990 through 2009 (Bay-Delta ariH Tributaries Project 2009). 

California National Water Information System Water Quality Data{U.S. Geological Survey 
[USGS]). 

Environmental Monitoring Program (DWR) (continuous anddiscrete data). 

Municipal Water Quality Investigations Program (DWR). 

Surface Water Ambient Monitoring Program (State Water Board and Regional Water Boards). 

BOAT contains environmental data concerhthgthe Bay-Delta and provides public access to that data. 
Over 50 organizations voluntarily contribute biolo.gical;water quality, meteorological and other data 
to this database. In the event the monitoring programs listed above, as accessed through BOAT, did 
not provide data for all the constitueqts of interest, additional data were obtain.ed from one or more 
of the following monitor1ng programs/ d~~bases to fill in the data ani:!.. provide a more 
comprehensive characterizatiQn ofDelta water quality. 

California Data Exchange Center (DWR). 

Interagency Ecolagical Program (multiagency). 

Natitmal Water Informatib'n System (USGS). 

San Fraritisco "E:stuary Institute (SFEI; mult\-agencyin Bay Area). 
' .~ 

Sacramento River Coordinated Monitoring Program (City and County of Sacramento). 

Sacramento River Watershed Program (nonprofft501[cl[3] organization). 

Water Data Library (DWR). 

8.1.2.2 Surface Water Quality Monitoring Locations 

2 6 Based on data availability, data continuity, and geographic location, a total of 2 0 water quality 
2 7 monitoring stations were selected to characterize the water quality conditions in the project area. 
28 Because of the complexity of the Delta environment, a detailed characterization of water quality was 
2 9 necessary for the statutory Delta to represent the effects of water quality to the broad beneficial use 
30 categories (e.g., agriculture, aquatic life, recreation) and more specific issues such as major water 
31 diversion locations. For example, major water diversions include CCWD's three intakes at Rock 
32 Slough, Old River, and Victoria Canal; the North Bay Aqueduct; Jones and Banks pumping plants; 
3 3 seasonal Antioch and Mallard Slough diversions; and the City of Stockton's new diversion from the 
3 4 central Delta. The following section provides a brief illustration of how the data from these stations 
35 were used to represent various parts of the project area. Table 8-6 presents the specific reasons for 
3 6 selecting these locations. 
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Table 8-5. Receptors Affected by Water Quality- Characterized by the Designated Beneficial Uses of the Project Area 

Freshwater 
Constituent Replenishment 

Physical Parameters 

Temperature 

Turbidity /Suspended Solids X 

Inorganic Parameters 

Salinity (EC/TDS) X 

Bromide X 

Chloride X 

Boron X 

Organic Carbon X 

Ammonia (nitrogen) 

Other Nutrients (nitrogen, phosphorus) X 

DO 

Trace Metals 

Mercury X 

Selenium 

Others (e.g., copper, lead, zinc,.) X 

Pathogens 

Pathogens X 

Organic Compounds 

Pesticides and Herbicides X 

DioxinsjFurans and PCBs X 

Polycyclic Aromatic Hydrocarbons X 

Emerging Pollutants (EDCsjPPCPs) X 

Applicable Basin Plan N, S, Exp 

Notes: 
D = Delta 
EDC = endocrine-disrupting compound 
Exp = export area 
N = north 
PCB = polychlorinated biphenyl 
PPCP = pharmaceutical and personal care product 
s = south 
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Municipal and 
Domestic Supply 
and Groundwater 
Recharge 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

D, N, S, Exp 

Agricultural Industrial 
Supply Process Supply 

X 

X X 

X X 

X 

X 

D, N, S, Exp D, N, S, Exp 

Recreation 

Non-
Contact Contact 

X X 

X 

D, N, S, Exp 
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Shellfish Freshwater Habitat 
Harvesting 
and Commercialj 
Aquaculture Sport Fishing Warm Cold 

X X X X 

X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

j{ X X X 

X X 

X X X X 

X X 

X X X X 

X X X X 

X X X X 

X X X X 

D, N, S, Exp D, N, S, Exp D, N, S, Exp 

Migration/ Estuarine 
Spawning Habitat 

X X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

D, N, S, Exp D 

Wildlife 
Habitat 

X 

X 

X 

X 

X 

X 

X 

X 

X 

D, N, S, Exp 
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Endangered Species 
and Areas of 
Biological 
Significance 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

D, N, S, Exp 
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Water Quality 

1 Table 8-6. Locations Selected to Represent Existing Water Quality in the Delta 

2 

Location 
North of Delta Locations 
Sacramento River at Keswick 
Feather River at Oroville 

Data Sources Justification for Selecting Location 

DWR 
DWR 

American River at the E.A. Fairbairn DWR 
Water Treatment Plant 

Characterizes water quality in the area north of the Delta 
Characterizes water quality in the area north of the Delta 
Characterizes water quality in the area north of the Delta 

Sacramento River at Verona 
Delta Source Water Locations 
Sacramento River at Hood 

San Joaquin River near Vernalis 

Mokelumne River (South Fork) at 
Staten Island 
Suisun Bay at Bulls Head Point near 
Martinez 
Delta Interior 
San Joaquin River at Buckley Cove 

Franks Tract at Russo's Landing 

Old River at Rancho del Rio 

Major Outflows 
Sacramento River above Point 
Sacramento 

San Joaquin River at Antioch Ship 
Channel 

Sacramento River at Mallard Island 

Major Diversions 
North Bay Aqueduct at S:arker 
Slough Pumping Pl~nt 
Contra Costa Pumpitfg Plant No. 1 

Harvey 0. Banks Pumping Plant 

C. W. "Bill" Jones Pumping Plant 

South of Delta Locations 

DWR 

BDAT, CDEC, 
MWQI 
BDAT, CDEC, 
MWQI 
BDAT, WDL 

BDAT 

BDAT 

BDAT 

BDAT 

BOAT, SFEI 

BDAT, SFEI 

l!'IWQI 

Characterizes water quality in the area north of the Delta 

Characterizes water quality at the northern boundary of 
the Delta 
Characterizes water quality at the soufhern boundary of 
the Delta 
Characterizes EC from a major east'er:npelta boundary 
river 

' 
Characterizes water quality atthe western export area of 
the Delta; represents~altwater intrusion into the Delta 

Represents effects of Stockton Deep Water Ship Channel in 
the eastern Delta near the City-of Stockton 
Characterizes-water quality in a reclaimed area in the 
central portiol\.of the Delta 
Characterf~es water quality in the central portion of the 
Delta 

Characterizes Sacramento River water quality prior to its 
confluence with the San Joaquin River; essentially the 
same location as the SFEI's BG20 station 
Characterizes San Joaquin River? water qu~lity prior to its 
confluence with the Sacramento River; essentially the 
same location as the SFEI's BG30 station 
Characterizes water quality at the westem boundary of 
the Delta; essentially the same location as Sacramento 
River at Chipps Island 

CDEC, MWQI Major municipal W(ltersupply intake in northwestern 
portioh of the Delta 

MWQI 

CDEC, MWQI 

BDAT, CDEC, 
MWQI 

Major municipal water supply intake in western portion of 
the Delta '~ 

Major water supply intake; pumps SWP water into the 
California Aqueduct 
Major water supply intake; pumps CVP water into the 
Delta-Mendota Canal 

California Aqueduct at Check 13 DWR Characterizes water quality in the area south of the Delta 
California Aqueduct at Check 29 DWR Characterizes water quality in the area south of the Delta 
Notes: BDAT =Bay Delta and Tributaries Project; CDEC =California Data Exchange Center; DWR =California 
Department of Water Resources; EC =electrical conductivity; MWQI =Municipal Water Quality Investigations; 
SFEI =San Francisco Estuary Institute; WDL =Water Data Library; WTP =water treatment plant 
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Water Quality 

1 North of Delta 

2 The hydrology north of the Delta is dominated by three major rivers-the Sacramento, Feather, and 
3 American. To characterize the water quality for the area north of the Delta, it is important to review 
4 the water quality entering these three rivers from their major reservoirs (ShastaLake, Lake Oroville, 
5 and Folsom Lake, respectively). For the purpose of this assessment, the water quality of the area 
6 north of Delta is represented by locations downstream of these three lakes, as well as a monitoring 
7 location at the Sacramento River at Verona (immediately downstream of the confluence of the 
8 Feather and Sacramento Rivers, representing the water quality of the combined flow after mixing) 
9 Figure 8-9 shows the selected locations. 

10 Sacramento River at Keswick. 

11 Feather River at Oroville. 

12 American River at the E. A. Fairbairn Water Treatment Plant. 

13 Sacramento River at Verona. 

14 Because organic carbon data were not monitored at the Verona location, data from a monitoring 
15 location approximately 9 miles downstream of the Verona location (Sacramento River at Veteran's 
16 Bridge [Interstate 5]) was reviewed and analyzed for organic carbon. Watefquality downstream of 
17 the confluence of American and Sacramento Rivers is represented by the monitoring station at 
18 Hood, which is addressed in the following section, Delta Source Waters. 

19 8.1.2.3 Delta Source Waters 

20 Water quality in the Delta at any given location and time is primarily the result of the sources of 
21 water to that location (i.e., the percentage of the water at the site comprising water from the 
22 Sacramento River, the San Joaquin River, ea~tsidefributaries, Bay water, in-Delta runoff, and 
2 3 agricultural return flows). Consequently, it is important to characterize the quality of the major 
24 sources of water entering the Delta to determinehow Delta water quality may change, as the source 
2 5 fractions of water to variou~lo~ations change with implementation of alternabve activities.For the 
26 purpose of this section, the water quality of the major Delta source waters wiU be represented by 
2 7 the following locations. 

28 Sacramente River at Hood 

29 San Joaquin River atVernalis. 

30 MokelumneRiver at Staten Island. 

31 Bay water inthJ.sion to Suisun Bay at Martinez. 

3 2 Figure 8-10 shows the selected locations. It should be noted that the selected Sacramento, San 
33 Joaquin, and Mokelumne Rivers monitoring stations are within the statutory Delta and can be 
34 affected by tidal action, depending on the streamflow rates. Additionally, the Mokelumne River is 
3 5 directly affected by the flow of Sacramento River water when the Delta Cross Channel is open. 
3 6 However, these locations generally represent the water quality occurring at these perimeter 
3 7 locations in the Delta. 
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Water Quality 

Interior Delta and Outflow locations 

In addition to characterizing the quality of the major source water inputs to the Delta, a number of 
interior Delta locations were identified for characterizing existing interior Delta water quality. The 
locations chosen for this purpose were selected based on the following criteria. 

Availability of water quality data (i.e., locations used by the various water quality monitoring 
programs). 

Geographic location in the Delta, in an effort to have one or more stations within the northern, 
central, eastern, western, and southern portions of the Delta. 

Locations of the primary water supply intakes. 

Bay-Delta WQCP EC compliance locations. 

Other related considerations (e.g., locations of output nodes for Delta Simulation.Model 2 
(DSM2), reasonable number of locations to support the water quality impact assessments). 

Based on the selection criteria listed above, ten interior and outflow Delta locations were chosen 
(Figure 8-10) for the purposes of characterizing existing water quality in the Delta and to support 
the water quality impact assessments. 

South of the Delta 

The system south of the Delta is primarily influenced by the numerous dams and reservoirs and 
hundreds of miles of canal that constitute the SWP 9nd CVP (described previously). The SWP and 
CVP serve as the primary source of municipal water supply-and also serve as one of the major 
sources of agricultural water supply. Forthe purpose of this assessment, the water quality of the 
area south of the Delta is represented by two locations along the California Aqueduct 

California Aqueduct at Check 13. 

California Aqueduct at Check 29. 

Figure 8-11 shows the selected locations for the area south of the Delta. 

The San Luis Reservoiris a major storage reservoir 50 miles south of the D~lta that is used for 
various control purposes within the system (e.g., storing water fro.m the San Joaquin River and 
Sacramento River to re-r'elease into the aqueducts). Hence, the water qualitY downstream of this 
reservoir isofgre~t importahce in characterizing the water quality in the service area. Water exiting 
the San Luis Res~rvoirpasses through the O'Neill Forebay, which isalso fed by water from the 
California Aqueduct and the Delta-Mendota Canal. The water quality monitoring location at the exit 
point of the O'NeillForebay is called the California Aqueduct-at Check 13. 

South of O'Neill Forebay, there are inflows to the aqueduct, including stormwater and flood flows at 
crossings of several streams, and groundwater inflows, prior to water being pumped over the 
Tehachapi Mountains and into watersheds of water supply reservoirs in the Los Angeles region and 
areas to the south. DWR accepts the introduction of local groundwater into the aqueduct (i.e., 
"Pump-In" Projects) in accordance with California Water Code provisions that state that non project 
water may be conveyed, wheeled, or transferred in the SWP provided that water quality is 
protected. 
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Water Quality 

8.1.3 Existing Surface Water Quality 

In the following subsections, each constituent of concern (or category of similar constituents) are 
reviewed in detail to characterize the general patterns of concentrations that exist in the project 
area at present. The review process followed the steps outlined below. 

Literature review- A wide range of scientific articles, agency reports, and site-specific studies 
were reviewed to collect the following information. 

The various structural and nonstructural features and operations in the project area that 
affect water quality. 

The importance and relevance of each of the constituents of concern in the project area. 

The interaction of various constituents and the combined effect on water quality. 

The historic and current patterns in concentrations of the constituentsat selected locations. 

The variation in concentrations in wet and dry years 

Applicable standards and regulatory criteria, and known intpairments. 

Some of the key documents reviewed include the following. 

Basin Plan for the Sacramento and San Joaquin River Sasins. 

Basin Plan for the San Francisco /San J oaquinDelta\r;stuary (Bay-Delta WQCP). 
""""" 

WQCP for the Sacramento-San Joaquin Delta. 

CALFED Bay-Delta Program 2000 Water Quality Program Plan. 

CALF ED 2008 State of Bay Pelta Science. 

Water quality data for the identified tonstitu~nts were collected from varioUs moJ:litoring programs 
and databases. Data were downloaded for sel~cted locations (described in previous section) for each 
of the constituents for the period betwe~n 1990 and present, and stored in a dat~base. In the 
discussions below, various. periods of record are discussed for differentconstituents and different 
purposes. The time period of data used to characterize present conditions varie~ by constituent 
according to what wasavailahle in the database, but in general, data from 2001~2006 are presented 
as a representative,~'ecent time period that contained both wet and dry years and for which data 
was available for the entirety of all water years. Appendix BB summa:tizes the data availability for 
each of the constituents of concern and locations where substantial infotmation exists for 
characterizing the existing conditions. A user-friendly application was developed to analyze the 
water quality data and determine spatial and temporal patterns. Depending on the availability of 
data, the information was presented in various forms. 

Spatial distribution- data presented in a map for individual constituents identifying the location 
of the sampling station; the date range; and the maximum, minimum, average, and median 
values. 

Seasonal patterns- plots showing the change in concentrations over time. 

Tabular- tables showing concentrations of constituents where data are discrete or 
discontinuous. 
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Water Quality 

8.1.3.1 Salinity and Electrical Conductivity 

Background 

Salinity is the concentration of dissolved salts in water. Typical salts found include the major cations 
(calcium, magnesium, sodium, and potassium) and anions (sulfate, chloride, fluoride, bromide, 
bicarbonate, and carbonate). The relative proportion of the anions and cations are different in 
typical freshwater and seawater, with sodium and chloride dominating seawater salinity. The 
composition of dominant cations and anions in freshwater can vary to a much greater degree. 
Salinity can be measured in a variety of ways, including chloride concentration, TDS concentrations, 
or EC. While a recognized international measurement scale of salinity exists (i.e., Practical Salinity 
Units), the term is not commonly used and the measured parameters EC and TDS are more often 
used interchangeably to refer to generalized effects of salinity. The beneficial uses most affected by 
salinity concentrations include municipal, agricultural, and industrial water supply. 

Additionally, changes in salinity, including tidally influenced interfaces b~tween freshwater and 
saltwater in the Delta, directly affect aquatic organismsand indirectly affettaquatic and wildlife 
habitats (i.e., warm freshwater habitat, cold freshwater habitat, estUarine haoitat). Related beneficial 
uses such as commercial and sport fishing and shellfish harvesting are also affected. 

EC is often used to measure salinity because a simple electronic probe can .measure salinity directly 
in the field and be recorded at frequent intervals (e:g., every 15 minutes), making it a cost-effective 
measurement. Other measures require field collection of water samples and laboratory analysis, 
which can be expensive. EC units commonly used are micro mhos/ em (f.lmhos/ em) and 
milliSiemensjcm (mS/cm), and both are measures of the conquctivity of the water. 

Salinity can originate from natural sources such as seawater and rainfall-induced leaching of salts 
from soils. Anthropogenic sources of salinity include drainage from irrigated agricultural lands and 
managed wetlands, agricultural chemisal son additives, municipal and industrial wastewater 
discharges, and urban stormwatel'\Salinity also increases through evaporativ~.concentration, which 
occurs during the dry, warm months of the year in water that is diverted and conveyed in canals and 
ditches, stored in reservoirs, a~d ~pplied to land for crop irrigation in eX(,>esssuchtbat direct runoff 
occurs to drainage ditch.es. 

lmportante in the Project Area 

Concern about s~linity involves three main issues: drinking water, cropirrigation, and biota/habitat. 
Elevated concentrations of salinity result in poor-tasting water, and also limit the ability of 
wastewaters to be recycled for non potable uses (e.g., landscape ir.t\gation). The TDS concentration 
of water from SierraN evada streams is typically less than 100 mg/L, while drinking water from the 
Delta typically has TDS concentrations from 150 to 300 mg/L, with concentrations occasionally 
exceeding 500 mg/L (CALFED Bay-Delta Program 2007a). Bromide, a compound of ocean salts, is a 
precursor to the formation of DBPs in drinking water facilities, which can be harmful to humans and 
animals (see further in this section for a detailed discussion of bromide). In addition, industrial 
processes that require low-salinity water can also be negatively affected. Salt removal during the 
water purification process (for either drinking or process water )is presently very expensive. 

When salinity concentrations in irrigation water are too high, yields for salt-sensitive crops may be 
reduced. Salinity can also decrease water available to the plant and cause plant stress (CALFED Bay
Delta Program 2007a). There are also fish, wildlife, and aquatic plant species that have adapted to 
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Water Quality 

naturally occurring salinity ranges in the Bay-Delta system, with specific salinity requirements at 
certain life stages in order to survive. There is evidence to suggest that the artificial stabilization of 
salinity, which has been undertaken in the Delta to maximize drinking and agricultural water 
quality, may create habitat more suitable for invasive rather than for native species (Lund et al. 
2007). 

The primary source of salinity in the Delta is seawater intrusion from the west (CALFED Bay-Delta 
Program 2000). Salinity also is elevated in the San Joaquin River inflows as a result of irrigated 
agricultural drainage on southern San Joaquin Valley soils of marine origin that are naturally high in 
salts, and from recirculation of salt in Delta waters that are used for irrigation via the Delta-Mendota 
Canal and returned back to the Delta. From a broad viewpoint, salinity is determined as interplay 
between the amount of freshwater entering the Delta from the major tributaries (e.g., Sacramento 
and San Joaquin Rivers) and seawater from San Francisco Bay. During the late winte.r and spring 
months of seasonally elevated runoff and flows, and in particular during wet years With high levels 
of runoff from interior California, the elevated freshwater flows limit the eXt:enfofseawater 
intrusion into the Delta from the Bay. During low-flow summer and fall months, and drywater year 
types with low levels of runoff, the lower freshwater flows result in g:reater amounts of seawater 
intrusion (Figures 8-6 and 8-7). Maximum salinity intrusions into the Plan Area from the Bay are 
greatest during low precipitation years. 

The volume of Delta channels subject to daily tidal action is also an important factor affecting the 
extent of high-salinity seawater intrusion and also influences the behavior of saline water once in 
the Delta. Increases in channel volume associated with levee Failures on Delta islands (Mierzwa and 
Suits 2005) can result in daily tidal exchange moving considerably farther inland compared to 
conditions with the island levees intact. The June 2004 failure of a levee at Jones Tract, which 
flooded both upper and lower Jones Tract,.J.'esulted in substantial increased salinity conditions in the 
southern and central Delta (Mierzwa and Stt.its 2005). 

The description of salinity in the Delta provided above is intended as an overview; salinity in the 
" Delta can vary greatly in time and"space (CALFED Bay-Delta Program 2007a) with many 

contributing factors, including the following. 
~ 

Hydrology (precipitation and runoff). 

Water operations Greservt* releases, channel barrier operations, diversion pumping rates). 

Watershed sources' (agriculture, managed wetlands, na:tura11eaching, recirculation of Delta 
salinity, muniCipal and industrial discharges). 

Hydrodynamics (geometry of water bodies, meteorology, salinity gradients, freshwater inputs, 
tidal action). 

Existing Conditions in the Project Area 

During the water year 2001-2006 period, mean EC concentrations tended to increase from the 
northern Delta to the southern Delta, and from the eastern Delta to the western Delta (Figure 8-12). 
For example, EC mean concentrations in the northern Delta were 166 and 141 micro mhos per 
centimeter (IJmhosjcm) for the Sacramento River at Hood and the Mokelumne River (South Fork) at 
Staten Island, respectively. In the southern Delta region, EC mean concentrations were 590 and 673 
IJmhosjcm for the San Joaquin River at Buckley Cove and the San Joaquin River near Vernalis, 
respectively. As water exits the Delta, mean EC concentrations were 3,481 and 2,366 IJmhos/ em for 
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1 the Sacramento River above Point Sacramento and the San Joaquin River at Antioch Ship Channel, 
2 respectively. Mean EC concentrations increased to 4,920 IJmhosjcm at the Sacramento River at 
3 Mallard Island, and were highest at Suisun Bay at Bulls Head Point near Martinez, with a value of 
4 19,3311-Jmhosjcm. 

5 Mean values for the north of Delta area were lower than in the Delta region, ranging from 65 
6 !Jmhosjcm at the American River at the water treatment plant (WTP) to 120 !Jmhosjcm at the 
7 Sacramento River at Verona (fable 8-7). South of Delta mean values were higher than those for the 
8 north of Delta stations examined (439 to 460 !Jmhosjcm), and slightly higher than the mean atthe 
9 Harvey 0. Banks headworks (393 !Jmhosjcm, Figure 8-12). 

10 Table 8-7. Electrical Conductivity Concentrations at Selected North and South of Delta Stations, 
11 Water Years 2001-2006 

Electrical Conductivity (IJmlfosjcm} 

Location Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 32 82 127 106 108 

Sacramento River at Verona 15 92 148 i20 117 

Feather River at Oroville 29 53 239 86 83 
American River at WTP 120 6 152 65 65 

California Aqueduct at Check 13 69 217 9ih 460 465 
California Aqueduct at Check 29 74 1!r3 " 680 439 456 

Sources: California Department of Water Resources ?009b .. 
Notes: !Jmhos/ em= micro mhos per centimeter; WTP = watett:reatment plant 
a Sample size represents water quality samples having values at or greater than the reporting limit. 

12 

13 Time series data indicate that gC concentratiOl;lS at the examined stations generally fluctuate on an 
14 annual basis (Figure 8-13 and Figure 8-14:). However, peak values occurred atdifferenttim<;!s of the 
15 year for the various locations •. factor~ influencing this variability may include hydrology,water 
16 operations, watershed sources, and hydrodynamics in the Delta. 

17 Regulatory criteria with resf)eGt to ~alinity are contained in the Bay.::Delta WQCP (see Appendix SA) 
18 and vary depenoing on the water year type (e.g., wet versus dry)ahd by location. The southern Delta 
19 is regulated by seasonal objectives for the protection ofagricultural supply (applicable to all water 
20 year types) and consists of a 30-day running average EC of 700 !linhosjcm from April through 
21 August, which C'orrespondsto the irrigation season, arnf1,000 !Jmhosjcm for September through 
22 March. The interior.and western Delta are regulated with seasonal EC objectives ranging from 450 
23 to 2,780 !Jmhosjcm on a 14-day averaging period, which varybylocation and water year type. 
24 Higher EC levels are allowable later in the summer as Delta inflows decrease and seawater intrusion 
2 5 is more prevalent. There is a Section 303 (d) listing for the western, southern, northwestern, and 
26 export areas of the Delta regarding EC. A salinity and boron TMDL for the lower San Joaquin River 
27 system has been adopted by the Central Valley Water Board and approved by the USEPA that 
28 outlines the program of actions necessary to meet the seasonal 700/1000 !Jmhosjcm Bay-Delta 
29 WQCP objectives for agricultural protection at the Vernalis station. A salinity TMDL addressing the 
30 Lower San Joaquin River upstream of Vernalis i; in progress. The Central Valley Water Board has 
31 also been directed by the State Water Board to develop new salinity water quality objectives for the 
3 2 Lower San Joaquin River upstream of Vernalis. The San Francisco Bay Regional Water Board Basin 
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Water Quality 

1 Plan has 0.2-3.0 millisiemens per centimeter (200-3,000 IJmhosjcm) criteria for agricultural 
2 supply-irrigation. No violations occurred at stations in areas where irrigation has taken place. The 
3 California drinking water secondary MCL for EC is 0.9 millisiemens per centimeter (900 IJmhosjcm). 
4 This standard has been exceeded at the Contra Costa Pump #1 on several occasions, and on rare 
5 occasions atthe Delta-Mendota Canal headworks (Figure 8-13). Salinity objectives applicable to the 
6 southern Delta are occasionally exceeded. 

7 8.1.3.2 Bromide and Chloride 

8 Background 

9 Bromide and chloride are specific negatively charged ions (anions) that contribute to salinity and 
10 have the potential to most directly affect municipal and domestic supply, agricultural supply, and 
11 industrial service supply beneficial uses (Table 8-1 ). Bromide and chloride are naturally occurring 
12 anions whose primary origin is seawater and, thus, are discussed together here. Chlori(:ie is typically 
13 low in freshwater (i.e., up to tens of mg/L), unless influenced by drainagebr ground wafer from 
14 prehistoric marine landscapes, whereas typical seawater choride conc~ntration is about 19,000 
15 mg/L (Hem 1985). Typical drinking water source concentrations of braruide in the United States 
16 average 0.062 mg/L (Amy eta!. 1998); typical seawater concentrations ofhromide are 6 7 mg/L 
17 (Hem 1985). In addition to its contribution to salinity, bromide ls of concer,n in water as a precursor 
18 to the formation of bromate, bromoform and otherbrominated T'FlMs, and HAAs, which are 
19 potentially harmful DBPs in municipal water supplies (CALFED Bay-!Jelta Program 2003). These 
20 compounds have been shown to cause carcinogenic, negative developmental, and negative 
21 reproductive effects in laboratory animals (USEPAW~bsite 2010). 

22 DBP formation is increased when the source water contains both dissolved organic compounds and 
2 3 halides (CAL FED Bay-Delta Program 200~a). Broinate forms when water that contains bromide is 
24 disinfected with ozone, a technique employed by marty drinking water treatment plants as an 
25 alternative to chlorination to reduce DBP formation (in compliance with THM Rule, DBP Stage 1 and 
26 Stage 2 Rules). 

27 Importance in the ProJeclArea 

28 The primary source ofbromidein the Delta is seawater intrusionJrom thewest.(CALFED Bay-Delta 
29 Program 2000). As discussed in the salinity subsection"lt\l"ith respect to salinity, bromide in the Delta 
3 0 is the result of a complex interplay between hydrology (i.e., dilution), water operations, bromide 
31 sources, and hydrodynamics. Because there are several major water diversions in the Delta for 
32 municipal water supplies, bromide in the source water is of concern because of the potential for DBP 
3 3 formation. 

34 The magnitude of the problem in the Delta can be seen by examining the range of bromide 
35 concentrations during 2003 to 2007 at several locations (PPIC 2008). 

36 Contra Costa Canal (Rock Slough Intake): 0.008-0.790 mg/L. 

37 South Delta Pumps (Harvey 0. Banks headworks): 0.050-0.410 mg/L. 

38 North Bay Aqueduct(BarkerSlough Pump): <0.090mg/L. 

39 Sacramento River at Hood: <0.020 mg/L. 

40 San Joaquin River near Vernalis: <0.480 mg/L. 
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Water Quality 

1 Median concentrations at the southern Delta export pumps are about 16 times higher than in the 
2 Sacramento River at Hood, and other tributaries upstream of any seawater influence {:ALFED Bay-
3 Delta Program 2007a). Relatively high bromide concentrations in the San Joaquin River are 
4 attributable to recirculation of Delta salts and bromide through the San Joaquin Valley. Bromide 
5 concentration in water diverted from the southern Delta can be estimated from EC or chloride data, 
6 with chloride being the most reliable indicator (PPIC 2008). For example, at the Harvey 0. Banks 
7 headworks (1990-2006), bromide 0.0033*chloride, r2 0.9547 (CALFED Bay-Delta Program 
8 2007a). 

9 As a major constituent that affects water quality in the Delta, the salinity discussion above fully 
10 addresses the importance of chloride. Empirical data demonstrate that EC and chloride 
11 concentration are strongly correlated to each other by the equation: EC (IJS/cm) 3.5308*chloride + 

12 192.34, r2 0.999 (adapted from Table 1, Contra Costa Water District 2007). 

13 Existing Conditions in the Project Area 

14 Locations in the northern Delta have had low concentrations of bromide in recentyears(Water 
15 years 2001-2006), with mean values of0.02 and 0.04 mg/L at the Satra.mentf!l River at Hood and 
16 Barker Slough Pump locations, respectively (Figure 8-15). Higher mean concentrations are typically 
17 seen in the southern Delta, with values of 0.18 mg/L at the I:I~rvey 0. Bank pumps, 0.27 mg/L at the 
18 San Joaquin River near Vernalis, and 0.28 mg/L at the Contra Costa Pump #1. The highest mean 
19 value examined was 5.18 mg/L atthe Sacramento River at Mallard island. 

2 0 Time series data indicate that bromide concentrations atthe examined stations generally fluctuate 
21 on an annual basis (Figure 8-16), but depends on location. For example, higher values have tended 
2 2 to occur during the months of March through May at the Barker Slough Pumps, while higher values 
23 occurred during the October to early January period atthe Contra Costa Pump #1. Bromide data for 
24 the north and south of Delta stations were sparse; values were available forthe Ame.rican River at 
25 WTP and were all reported as 0.01 mg/L. 

2 6 There are presently no regulatory water quality objectives for bromide in the Delta. The state 
2 7 drinking water primary MCL fOr bromate is 0.01 mg/L. To reduce the potential for D.BP formation in 
28 municipal water supplies, the CALFED Drinking Water Quality Program has dtegoafofachieving 
29 either a bromide concentration of 0.05 mg/L at the southern and w:estern Ilelta water export 
3 0 locations, a.longwith an a.verage 1'0C concentration of 3 U:~fL (CALF ED Bay-Delta Program 2003), 
31 or an "Equivalent Level of Public Health Protection" fm: muni<Sipal water supply purveyors. In 
3 2 general, brdmide concentrations are frequently above 0.05 mg/L at Deltfi!: locations influential to the 
33 water quality ofsurface water supply purveyors. 

34 Locations in the northern Delta have had low concentrations o.fchloride in recent years (water 
35 years 2001-2006), with mean values of 6 and 22 mg/L at the Sacramento River at Hood and Barker 
3 6 Slough Pump locations, respectively (Figure 8-17). Higher mean concentrations are typically seen in 
37 the southern Delta, with values ranging from 59 mg/L at the Harvey 0. Bank pumps to 90 mg/L at 
38 both the Contra Costa Pump #1 and Franks Tract. Chloride mean concentrations increased at the 
39 mouths of the Sacramento River and the San Joaquin River, with the highest value of 6,380 mg/L at 
40 Suisun Bay at Bulls Head near Martinez. 

41 Chloride mean concentrations in the north of Delta locations were very low (water years2001-
42 2006), ranging from 1 to 5 mg/L (Table 8-8). South of Delta locations had mean values of 69 mg/L, 
43 which were higher than that reported at the Harvey 0. Banks head works (59 mg/L, Figure 8-17). 
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Water Quality 

1 Table 8-8. Chloride Concentrations at Selected North of Delta and South of Delta Stations, Water 
2 Years 2001-20063 

Chloride (dissolved, mgjL) 

Location Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 46 1 6 2 2 

Sacramento River at Verona 21 2 15 5 4 

Feather River at Oroville 29 1 3 1 1 

American River at WTP 69 1 3 2 2 

California Aqueduct at Check 13 69 23 138 69 64 

California Aqueduct at Check 29 81 16 127 69 66 

Source: California Department of Water Resources 2009b. 
a Sample size represents water quality samples having values at or greater than the reporting limit. 
Notes: mgjL = milligrams per liter; WTP = water treatment plant 

3 

4 Time series data for chloride displayed annual fluctuations (Figure8-i't8 and Figure 8-19),with 
5 peaks typically occurring in fall/winter. 

6 The chloride objectives in the Bay-Delta WQCP include a ma:Ximum value of250 mg/L assessed at 
7 five municipal supply intakes for compliance. AdQ.itionally,a 150 mg/L chloride objective must be 
8 met for a certain number of days at the Contra Costa Canahnd the San Joaquin River at the Antioch 
9 Water Works Intake, and the number of days dependson the water year type. The San Francisco Bay 

10 Regional Water Board Basin Plan has a 355 mgfL chl()ride objective for agricultural supply. CCWD 
11 has an objective of delivering treated water that has less than 65 mg/L chloride. No violations 
12 occurred at stations in areas where irrigation has taken place. The state drinking water secondary 
13 MCL for chloride is 250 mg/L. Thisstandardhas been exceeded at the Contra Costa Pump #1 on 
14 several occasions and, on rare occasions, at t\eDelta-Mendota Canal headw~rks (Figure 8-11 ). 

15 8.1.3.3 Organic Ce:ubon, 

16 Background 

17 Organic cat"b'on consists of degraded plant and animal materials a:nd occurs naturally in the 
18 environmlmt, and from anthropogenic sources su:h as domestic wastewater and urban runoff. TOC 
19 representsthe surrlmation of both particulate organic{arbon and dissolyed organic carbon (DOC). 
2 0 Evidence has shown that most of the organic carbon in Delta waters is in the form of DOC 
21 (CALFED Bay-Delta Program 2008a). 

2 2 Organic carbon is a critical part of the food web and sustains aquatic life in the Delta and Bay. 
2 3 However, organic carbon and bromide, a naturally occurring salt foundthroughoutthe Delta are 
24 precursors that contribute to DBP formation risk at drinking water treatment plants that use 
25 disinfection processes to treat Delta surface water sources. DBPs in municipal water supplies can be 
2 6 harmful to humans when consumed at low levels over a lifetime and, thus, organic carbon 
2 7 concentrations are of primary concern for the municipal water supply beneficial use (Table 8-1 ). 
28 DBPs such as THMs and HAAs are known to cause liver, kidney, and central nervous system 
29 problems and an increased risk of cancer (U.S. Environmental Protection Agency 2008a). The risk of 
3 0 DBP formation at drinking water treatment plants that use Delta surface water sources has been, 
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Water Quality 

and will continue to be a central focus of water quality regulations for the Delta and the SWP /CVP 
Export Service Area. 

DBP-Formation Potential 

The primary disinfectants currently used to remove microbial contaminants in municipal drinking 
water treatment plants consist of chlorine, chloramines, ozone, and ultraviolet (UV) light. Numerous 
DBPs can be formed by disinfectants reacting with various constituents in the source water, 
particularly DOC, bromide, and nitrogenous compounds Chlorine-based disinfectents are a cause in 
the formation of many DBPs including the THMs i.e., chloroform, bromodichloromethane, 
dibromochloromethane, and bromoform) and HAAs (i.e., monochloroacetic acid, dichloroacetic acid, 
trichloroacetic acid, monobromoacetic acid, and dibromoacetic acid). Modern disinfection methods 
used instead of chlorine to reduce DBP formation include chloramines and chlorine dioxide, ozone, 
and UV light. Ozone can substantially reduce THM formation and UV light doesn't form DBPs; 
however, ozone can cause formation of bromate if bromide is present in the water (see the Bromide 
section for a detailed discussion of its effects on water quality). UV light disinfection system design 
must account for potential reduced efficiency associated with elevated turbidity and suspended 
solids (which can shield bacteria/viruses from radiation) and biological fouling oflamps, Ozone and 
UV light disinfection processes leave no residual disinfectant in the treated water, so a chlorine 
disinfectant generally must be added to finished water to pt<Yvfde a residual level of disinfection 
effect from the drinking water treatment plant thr~ugh the distributionsystem to a user's tap. The 
potential for D BPs to form during drinking water disinfection is a function of source water quality, 
primarily influenced by DOC concentration and bromh:ie, and afunction of treatment operational 
factors such as disinfectant dose and reaction t!me, pH, and temperature (Sadiq and Rodriquez 
2004). The potential formation ofTHMs, HAAs, and bromate has been extensively studied and 
models are able to predict their formatiqn with reasonable accuracy (Sohn et al. 2004). 

Methods to Reduce DBP Formation Risk 

Identifying and developing dynamic strategies and options to reduce DBP formation requiJ:"e'S 
analysis of technical feasibility and ec~nomic considerations, and is one el~m~nt of the Equivalent 
Level of Public Health Protection (ELPI.i)concept of a multibarrier approach to providing drinking 
water and public hea1tlfproteCtion. Because organic/inorganic substances act as precursors for 
DBPs, their removal prior to dfslnfettion is effective in reducing DBP formation potential. Organic 
matter can be partially'removed using conventional coagu:latiop, flncculation, sedimentation, and 
filtration methods or with more advanced methods.( e.g., enhanced coagulation, granular activated 
carbon [GACl filtration, and membrane filtration). The control of water tfeatment operational 
factors such as pH or disinfection contact time may reduce the fornl:ation of DBPs. Ozonation and UV 
light are the primary existing and alternative disinfection pi'ocesses to reduce DBP formation that 
have been considered or implemented by water purveyors thatuse Delta source waters (Chen et al. 
2010). pH reduction can control bromate formation during ozonation; however, the process 
requires increased ozone dosage, and large amounts of acid to lower the pH and base addition to 
raise pH after ozonation to prevent corrosion in the distribution system (Tetra Tech 2006a). 

Importance in the Project Area 

Our understanding of organic carbon dynamics in the Delta has greatly advanced in recent years, 
due in part to intensive sampling efforts as well as research conducted by various institutions (e.g., 
Chow et al. 2007; Devere! et al. 2007; Drexler et al. 2009a, 2009b; Eckard et al. 2007; Kratzer et al. 
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Water Quality 

1 2004; Kraus eta!. 2008; Saleh eta!. 2007; Sickman eta!. 2007; Spencer eta!. 2007; Stephanauskas et 
2 a!. 2005; U.S. Geological Survey 2003). Sources of organic carbon in the project area include peat 
3 soils, agricultural and urban runoff, wetlands, and wastewaters. Rivers supply the bulk of organic 
4 carbon loading to the Delta; however, the contribution varies seasonally from approximately 50% to 
5 up to 90% of the TOC load (CALFED Bay-Delta Program 2008a). Table 8-9 provides a summary of 
6 organic carbon concentrations at several Delta intakes and major tributaries. In general, the highest 
7 average concentrations of organic carbon originate from the San Joaquin River and in the Delta, 
8 while the lowest average concentrations originate from the Sacramento River. On an annual basis, 
9 the Delta contributes about 25% of the organic carbon exported, and the remainder is contributed 

10 by rivers and upstream sources (CALFEDBay-Delta Program 2008a). Peak concentrations are 
11 important to municipal drinking water treatment purveyors due to regulations that require 
12 advanced treatment depending on DOC levels. Drinking water treatment plants using North Bay 
13 Aqueduct water have repeatedly shut down, switched to blending operations with better quality 
14 water, or alternative water sources to avoid periodic flooding-induced spikesin DOC.~MWQI 2002). 

15 Table 8-9. Total Organic Carbon Concentrations at Delta Intakes and Major Tributaries 

Intake Form 

HarveyO. Banks TOC 

C. W. Jones (Tracy) TOC 
CCWD Old River TOC 

CCC (Rock Slough) TOC 

North Bay Aqueduct (Barker TOC 
Slough) 

Sacramento River TOC 

San Joaquin River at Vernalis TOC 

Source: CALF ED Bay-Delta Program 2007b. 
Notes: 
CCC = Contra Costa CanaL 
CCWD = Contra Costa Water District 
NBA = North Bay Aquedu~t 
mg/L milligrams per liter 
TOC = total organic carbon 

Period 

1986-2006 

1986-1999 
1994-2006 

1991-2006 

1988,..-2006 

1998-2006 

1986-2006-

Numberpf MedianTOC Maximum 
Samples(n) (mgjL) TOC (mg/L) 

252 3.20 16.3 

29 3.30 5.0 
176 3.00 14.0 

'469 3.60 40.0 

289 4.70 38.0 

595 1.75 8.6 (19.9)a 

418 3.30 10.5 

a Maximum reported. valueifH 9.9 mg/L, second highest is 8.6 mg,.tL~ site: .Hood/Greene's Landing. 

16 

17 Existing Conditions in the Project Area 

18 Examined locations in the Delta with the lowest observed mean concentrations of DOC during the 
19 waters years 2001-2006 ranged from 1.9 to 2.2 mg/L, with the lowest concentrations occurring in 
20 the Sacramento River at Hood (Figure 8-20). Higher mean concentrations of DOC occurred in the 
21 southern Delta, ranging from 3.3 mg/L at the Harvey 0. Banks headworks location to 3.8 mg/L at the 
2 2 San Joaquin River near Vernalis. The highest observed mean DOC concentration occurred at the 
23 Barker Slough Pump (5.7 mg/L), which is indicative of organic load flux from the Yolo Bypass which 
24 is known to have high mean concentrations and relative loading (Tetra Tech 2006a). However, the 
2 5 Yolo Bypass loading is intermittent, only occurring in large amounts in the generally wetter 
2 6 hydrologic year types when the Yolo Bypass is used for conveyance of high flows. 
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Water Quality 

1 Mean values for the north of Delta area ranged from 1.5 mg/L at the Feather River at Oroville to 2.0 
2 mg/L at the Sacramento River at Veteran's Bridge (Table 8-10). South of Delta mean values were 
3 higher than north of Delta stations examined (3.2 to 3.4 mg/L), and comparable to the mean at the 
4 Harvey 0. Banks headworks (3.3 mg/L, Figure 8-20). 

5 Table 8-10. Dissolved Organic Carbon Concentrations at Selected North and South of Delta 
6 Stations, Water Years 2001-2006 3 

Dissolved Organic Carbon (mg/L as C) 

Location Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 10 0.9 2.5 1.6 1.5 

Sacramento River at Veteran's Bridge 18 1.2 4.3 2.0 1.6 

Feather River at Oroville 28 1.0 2.2 1.5 1.5 

American River at WTP 156 1.1 3.7 1.6' 1.5 

California Aqueduct at Check 13 115 2.1 8.0 :f.4 3.1 

California Aqueduct at Check 29 86 1.8 7.4 3.2 3.0 

Sources: California Department of Water Resources 2009b; SacramentoRegion~lCounty Sanitation 
District 2004, 2005, 2006, 2007, 2008, 2009. 
Notes: mg/L =milligrams per liter; WTP =water treatment plant 
a Sample size represents water quality samples having values.at or:greaterthan the reporting limit. 

7 

8 Time series data indicate that DOC concentrations at the examined stations generally fluctuate on an 
9 annual basis (Figure 8-21 and Figure 8-22). Higher values have tended to occur during the months 

10 of December through March at most locations, particularly the Sacramento River and in-Delta 
11 locations, whereas the San Joaquin River concentrations tend to be higher in the summer months as 
12 a result of irrigated agricultural drainage (Tetra Tech 2 006a ). 

13 Examined locations in the Delta with the lowestobserved mean concentrations of TOC during the 
14 water years 2001-2006 rangedfr~m 4,.7 to 3.0 mg/L, occurring at the Sacramento Riveratl:Iood and 
15 in the Delta export region (Pigure8-23):skfigher mean concentrations ofT0Coccurt~d in the 
16 southern Delta region, ranging from 3.8 mg/L at the Contra Costa Pum:p #1location f{) 5.1 mg/L at 
17 the San Joaquin Rivernear Vernalis .. The highest observed mean TOC concehtratiqp. occurred at the 
18 Barker Slough Pump (7.8 mg/L). 

19 Mean valuesJor tlie north of Delta area ranged from 1.5 mg/L at the Sacramento River at Keswick to 
20 2.1 mg/L at the Sacramento River at Veterans Bridge (Table 8-11). South of Delta mean values were 
21 higher than north of Delta stations examined (3. 9 to 4.2 rrrgjL ), and~slightly lower than the mean at 
22 the Harvey 0. Banksheadworks (4.3 mg/L, Figure 8-23). 
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Water Quality 

1 Table 8-11. Total Organic Carbon Concentrations at Selected North and South of Delta Stations, 
2 Water Years 2001-20063 

3 

4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Total Organic Carbon (mg/L as C) 

Location Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 15 1.0 2.6 1.5 1.4 

Sacramento River at Veteran's Bridge 18 1.2 5.9 2.1 1.6 

Feather River at Oroville 28 1.4 3.6 2.0 1.9 

American River at WTP 162 1.2 4.8 1.8 1.6 

California Aqueduct at Check 13 203 2.1 12.6 4.2 3.5 

California Aqueduct at Check 29 158 1.9 14.5 3.9 3.5 

Sources: California Department of Water Resources 2009b; Sacramento Regional County Sanitation 
District 2004, 2005, 2006, 2007, 2008, 2009. 
Notes: mg/L = milligrams per liter; WTP = water treatment plant 
a Sample size represents water quality samples having values at or greaterthan the reporting limit. 

Time series data indicate that TOC concentrations at the examined stations gen~rally fluctuate on an 
annual basis (Figure 8-24 and Figure 8-25). Higher values have tendedl:o ot;;cur during the months 
of December through March. 

Regulatory criteria regarding organic carbon are as follows. Organic l:;arbon is on the 2010 Section 
303(d) list with respect to organic enrichment in the Stockton peep Water Ship Channel. There are 
no TOC or DOC criteria/ objectives in the CTR, the Central Valley Water Board Basin Plan, the San 
Francisco Bay Regional Water Board Basin Plan, nor ate there any California drinking water !\iLLs 
for organic carbon. However, under the Stage 1 Disinfectants and Disinfection Byproducts Rule 
under the Safe Drinking Water Act, TOC is an impott?-nt parameter for water purveyors that produce 
potable drinking water from surface \1\{~ter sources. The rules require the reiT1ova;l of specific 
percentages of TOC in the source water through treatment methods (unless tlie system can meet 
alternative criteria). CAL FED established a T()C goal of 3 mg/L, along with a bromide goalofSO 
f.lg/L, for the southern andcentraiDelta drinking water intake locationstoi;rreventadditional risks 
of DBP formation. Optionalto the TOC and bromide goals, the CALFED goal is to provide an ELPH, 
which is a concept of a multPbarri~r approach to reducing DBP risks through alternative strategies 
such as alternative water suppliesor blending, drinking water treatment strategies, or other 
measures. 

DBP Formation~:Potential 

In the Delta, THM fotmation has been found to be strongly c€rrrelated to TOC concentrations, but 
relationships to DOC depend on specific structural characteristics of the organic matter and research 
has focused on the sources of DOC as being a critical factor for THM formation potential (Tetra Tech 
2006a). The measurement of specific UV light absorbance at a wavelength of254 nm (SUVA) is a 
commonly used measure of the potential conversion of DOC compounds into aromatic compounds 
such as THMs; however, SUVA has been found to be a generally poor predictor of THM formation 
potential in Delta waters (Tetra Tech 2006a). DWR's Municipal Water Quality Investigations (MWQI) 
program found that HAA formation potential also is strongly correlated to DOC concentrations 
(MWQI 2003). THMs are generally anticipated to be the most abundant DBP formed in treated Delta 
source water, with HAA formation generally expected to be less than 50% of the THM production. 
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Water Quality 

1 The EPA promulgated the Stage 1 Disinfectants and Disinfection Byproducts (D/DBP) Rule in 1998 
2 and the Stage 2 D/DBP Rule in 2006 under the Safe Drinking Water Act (SDWA) which collectively 
3 establish the treatment standards for DBPs, tightened compliance monitoring requirements for 
4 DBPs, and strengthened public health protection related to DBP exposure in municipal water 
5 distribution systems. The Long Term 2 Enhanced Surface Water Treatment Rule focuses on reducing 
6 illness from cryptosporidium and other disease-causing microorganisms in drinking water 
7 distribution systems, and requires water utilities to balance long-term and short-term health 
8 concerns posed by DBPs and pathogens, respectively. The compliance challenge for water treatment 
9 plant operators is to provide adequate disinfection to protect against pathogens without forming 

10 DBPs. Development of the Delta Drinking Water Policy by the Central Valley Water Board was 
11 identified as a future need during the 1998 and 2001 triennial reviews of the Basin Plan, and by the 
12 CAL FED process, with a goal of completing the policy and associated Basin Plan amendments in 
13 2013. 

14 

15 

16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 
39 
40 
41 
42 
43 

8.1.3.4 Water Temperature 

Background 

The temperature of water affects the physical, chemical, and biological environment. Warmer 
summer water temperatures are typically the result ofwarl);lef air tetnpenitures; this is the time of 
year when water loss attributable to evaporationS~ greatest. 

One of the outcomes of evaporation can be an increase in water quality constituent concentrations. 
This is of concern with respect to potentially harmful constituents such as pesticides, heavy metals, 
and others, since toxicity to aquatic organisms (e.g., n~~) typically increases with the concentration 
of these toxins in water. Increasing water tempel"ature also tends to increase chemical reaction 
rates, which can increase chemicalstresses'on aquatic organisms. 

The beneficial uses in the project area affected by water temperature include shellfish harvesting; 
commercial and sport fishing; warmfreshwaterhabitat; cold freshwater habitat; migration of 
aquatic organisms and spawl).ing, reproduction, and/ or early development; and estuarine habitat 
(Table 8-1) because there ire relatively row thermal thresholds for coldwaterfish species, such as 
Chinook salmon and steelhead.Watel""temperature can affect DO concentrations; as water 
temperatureincreasesrDO concentFations can decrease (see next section fbr a detailed discussion of 
DO). Agricl1lturali:'"ice prbduction also is sensitive to cold W<!ter ternperaturesthat can suppress seed 
germination, and is of particular concern for SWP' s operational releasesfrom Lake Oroville f 
Thermalito Afterbay in the lower Feather River basin: Generally, the same beneficial uses and 
receptors most susceptible to reduced DO concentrations are also affected by increased 
temperature conditions. Both high water temperature and IowDO concentrations can negatively 
affect aquatic life, making fish more susceptible to contaminants and disease, and can serve as a 
barrier to migration (see Chapter 11, Fish and Aquatic Resources, for a detailed discussion of the 
effects of temperature on Delta fish species). 

Increasing water temperature also tends to increase aquatic plant and animal metabolism (growth, 
respiration). When the growth rates of algae increase, there are multiple implications for drinking 
water quality. Increased algal growth can increase the quantity of organic carbon in water, thereby 
leading to increased formation of DBPs (see previous section for detailed discussions of organic 
carbon and DBPs) in treated drinking water. These algae can also clog filters and other equipment 
used for water treatment, and some species can produce harmful toxins. 
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Water Quality 

Werner et al. (2008) suggest that water temperature is perhaps the most important factor affecting 
the biochemical and physiological processes of individual aquatic organisms, by affecting 
contaminant transformation and excretion rates. While temperature increases cause an increase in 
the bioaccumulation and toxicity of metals and organophosphate pesticides (Newman and Unger 
2003), temperature increases decrease pyrethroid pesticide toxicity because of enhanced compound 
degradation (Werner and Oram 2008). 

River water temperature can be affected by upstream reservoir releases in warmer weather, when 
deep waters are colder than surface waters in reservoirs. Conversely, shallow impoundments, or 
sloughs of the Delta, that increase the surface area and reduce the velocity of water flow, thereby 
increasing the hydraulic residence time of the flow, can result in more heat gain than a faster flowing 
river. Shading of water surfaces by riparian vegetation tends to reduce the amount of heat gain 
compared to open and exposed water bodies. 

Within the Sacramento River basin, water temperature is influenced by: (1) therelafive water 
temperatures of releases from Shasta Dam and Trinity River water convey:ed through the 
Whiskeytown Reservoir; (2) depths from which releases are made; (3) seasonal management of the 
deep cold water reserves; ( 4) ambient seasonal air temperatures and other climatic conditions; and 
(5) residence time in Keswick Reservoir. Many of the temperature management decisions for the 
major reservoirs located on Central Valley rivers are directed through ~heoperating permits and 
licenses of the State Water Board, as dictated by federal agencies (Nati<YnalMarine Fisheries Service 
[NMFS], USEPA) and state agencies (California Departmentof Fish and Game [DFG], Regional Water 
Boards). Temperature regulations are often determined via biological opinions issued by the 
resource agencies in association with Endangered Species Act (ESA) consultation processes. 
Reclamation installed a temperature control device on the power penstocks at Shasta Dam in 1997 
to enable selective release of water from varying lake levels through the power plant in order to 
manage available coldwater pool resources and maintain adequate water temperatures in the 
Sacramento River downstream of Keswick Dam. Farther downstream, the seasonaHnstallation of 
the Red Bluff Diversion Dam and larger tributary accretions affect lower Sacram£mto River 
temperature patterns. Reclamation makes:temperature management decisions f€lr the SCI:cr~mento 
River based on annual plans deVeloped through a multistakeholderSacramento River Temperature 
Task Group to balance coldwater resources and habitat needs for different species in spring, 
summer, and fall, and within .the constraints of interrelated project operations and water demands. 
Temperaturesin the lower Feather River and Lower American Riv~r are similarly managed by SWP 
and CVP, respectively, to balance available coldwater resources forrequirements of salmon in the 
late fall and meet other temperature targets throughout the year. 

Other sources ofheat include discharges from industrialand municipal activities, such as discharges 
from facilities that use large quantities of water for cooling "{:nilrpos~s (e.g., power generating plants). 
These can return water to a river that is several degrees warmer than the river temperature. Finally, 
stormwater runoff can be heated by impervious surfaces such as parking lots, which can drain to 
local water bodies. 

Importance in the Project Area 

As described above, water temperature can influence the effects of a variety of other water quality 
constituents. Changes in Delta water temperature may affect certain water quality constituents such 
that aquatic life is negatively affected. Local increases in water temperature in the Delta are most 
likely caused by agricultural and stormwater runoff, industrial and municipal waste streams, and by 
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Water Quality 

1 warm inflows from the San Joaquin River. Increases in water temperature can affect aquatic 
2 organisms in the Delta such as fish and, in particular, the Delta is a primary migration corridor for 
3 anadromous fish species that require specific temperature regimes for successful completion of 
4 their life cycle (see Chapter 11, Fish and Aquatic Resources, for a detailed discussion of the effects of 
5 temperature on fish species that inhabit the project area.) [Note to Lead Agencies: This section in 
6 Chapter 11 is in preparation]. 

7 Existing Conditions in the Project Area 

8 Mean temperature values for the water years 2001-2006 were similar between the examined sites 
9 in the Plan Area, ranging from 16.3 to 18.9°C (Figure 8-26). The mean water temperature at the 

10 Sacramento River at Hood was 17.0°C, compared to 18.0°C at the San Joaquin River near Vernalis. 
11 Water temperatures at interior Delta locations averaged 18.1 oc (Franks Tract neatRusso's Landing; 
12 Old River at Rancho del Rio). 

13 Mean values for the north of Delta area were near 11.0°C at the Sacramentb River at.Keswick and 
14 the Feather River at Oroville, with mean values near 14.s'C near the Sacrainento metropolitan area 
15 (Table 8-12). South of Delta mean values were higher than north of;Delta and Plan Area stations 
16 examined, reflecting the north-south California Central Valley gradient oftemperature values. 

17 Table 8-12. Water Temperature at Selected North and South of Delta S~ations, Water Years 2001-
18 20063 

19 

~WaterTeJ;11perature (°C) 
Location Samples Minimum' 
Sacramento River at Keswick 32 8.2 
Sacramento River at Verona 12 9.4 
Feather River at Oroville 29 .7.4 
American River at WTP 120 8.8 

'· California Aqueduct at Check 13 69 8.6 
California Aqueduct at Check 2'1 73 10.0 
Source: California Department of Water Re~ources 2009b. 
Notes: C = Celsius; WTP =water treatment plant 

Maximum Mean 
13.4 10.8 
21.3 14.6 
15.4 11.0 
24.3 14:4 
23.7 16.5 
28.5 18.6 

Median 
10.5 
13.5 
10.5 
13.6 
16.5 
19.0 

a Sample sizerepresents water*quali:tY samples having values at or greater than the feporting limit. 

2 0 Time series data indicate that water temperature values at the examinefi stations generally fluctuate 
21 on an annual basis (Figure 8-27 and Figure 8-28), with higher values occurring during the months of 
22 June throughSeptel;llberand lower values during the months of December through March. 

2 3 Regulatory criteria with respect to temperature are as follows. The Central Valley Water Board and 
24 San Francisco Bay Regional Water Board Basin Plans contain a numerical objective that limits the 
2 5 allowable temperature increase from controllable factors to less than 5° F. The Water Quality Control 
2 6 Plan for the Control of Temperature in the Coastal and Interstate Waters and Enclosed Bays and 
2 7 Estuaries of California (Thermal Plan) sets limits for thermal waste and elevated temperature waste 
28 discharged into coastal waters, interstate waters, and enclosed bays and estuaries of California 
29 (State Water Resources Control Board1975). Objective 5A(1)a of the Thermal Plan prohibits an 
3 0 elevated temperature waste discharge to estuaries that exceeds the natural receiving water 
31 temperature by more than 20"F (State Water Resources Control Board 1975). Objective 5A(1)b 
3 2 prohibits a waste discharge that would cause more than a 1 °F rise in more than 25% of the receiving 
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Water Quality 

1 water cross-section at the discharge location. Objective 5A(1 )c states that no discharge shall cause a 
2 surface water temperature rise of more than 4°F above the natural receiving water temperature at 
3 any time. The Thermal Plan further states that for estuaries, the maximum temperature of thermal 
4 waste discharges shall not exceed 86°F, and that the maximum temperature shall not be more than 
5 4°F above the natural temperature of the receiving water. There are no Section 303 (d) listings for 
6 water temperature for the Delta. There also are no temperature criteria in the CTR, nor are there 
7 any California drinking water MCLs for temperature. 

8 8.1.3.5 Dissolved Oxygen 

9 Background 

10 DO is a measure of the concentration of oxygen carried in a water body. Water gains oxygenfrom 
11 the atmosphere and from aquatic plant photosynthesis. DO in water is consumed through 
12 respiration by aquatic animals, decomposition of plant and animal material (mftrO"bialrespiration), 
13 sediment oxygen demand, and various chemical processes. DO depletion primarily affec;ts aquatic 
14 life beneficial uses, which include warm freshwater habitat; cold freshwaterhabitat; migration of 
15 aquatic organisms and spawning, reproduction, and/ or early development; estuarine habitat; and 
16 rare, threatened, or endangered species (Table 8-1). The most sensitive rec~ptors include cold 
17 freshwater habitat and migration of aquatic organisms and spawning, r~production, and/or early 
18 development due to the relatively high DO requirements ofcoldwaterfisl:1, such as Chinook salmon 
19 and steelhead. Low DO concentrations in water bodies cari have adverse effects on aquatic life, 
2 0 including fish kills, fish egg mortality, and growth rate'reductlons, and can serve as a barrier to 
21 migration of anadromous fish such as Chinooksalmon (California Environmental Protection Agency 
22 2006; Schmiederet al. 2008). 

2 3 Seasonal declines in DO are typical in ma:ny estuati~s, and DO concentrations are negatively affected 
24 by increases in water temperature (Schmieder et af 2008). Nutrient loadirrg from ttoint and 
2 5 non point sources can result in int:reasetlalgal gt:owth, thereby lowering DO concentrations in water 
26 bodies (Schmieder et al. 2008) (see dkscussi:on later in this section for detailsofp.utrient loading in 
2 7 the Delta). Activities that disturb sediin:eqts and aquatic plants such as dredging and clearing of 
28 aquatic plants from shtp channels can cause increased decomposition of organil;; material, resulting 
29 in decreases in DO concentrations (Greenfield et al. 2007; Schmieder et al. :2008): However, removal 
30 of aquatic plants, espeballyinva:sive plant species, may allow light to better penetrate the water 
31 column, increasingphotosynthesis and thereby increasing DO concentrations (Greenfield et al. 
32 2007). 

33 Importance in the Project Area 

34 Although localized incidents of depressed DO concentrations m.ay occur in the project area, it can be 
3 5 argued that the primary concern occurs in the Stockton Deep Water Ship Channel. The San Joaquin 
36 River experiences regular periods oflow DO concentrations in the Stockton Deep Water Ship 
3 7 Channel from the City of Stockton downstream to Disappointment Slough (Figure 8-5). These 
38 conditions often violate the Basin Plan water quality objective for DO in the Stockton Deep Water 
3 9 Ship Channel; they occur most often during the months of June through October, although severe 
40 conditions have occurred in the winter months as well (California Environmental Protection Agency 
41 2006; Schmieder et al. 2008). Data also show thatthe frequency and severity of low DO 
42 concentrations are generally worse during dryer water years (fable 8-13) (California 
43 Environmental Protection Agency 2006). 
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1 Table 8-13. Temporal Distribution of Low Dissolved Oxygen Impairment 

Year 

1983 
Excursion rate (o/o)a 

Minimum (DO)b 

1984 
Excursion rate (o/o)a 

Minimum (DO)b 

1985 
Excursion rate (o/o)a 

Minimum (DO)b 

1986 
Excursion rate (o/o)a 

Minimum (DO)b 

1987 
Excursion rate (o/o)a 

Minimum (DO)b 

1988 
Excursion rate (o/o)a 

Minimum (DO)b 

1989 
Excursion rate (o/o)a 

Minimum (DO)b 

1990 
Excursion rate (o/o)a 

Minimum (DO)b 

1991 
Excursion rate (o/o)a 

Minimum (DO)b 

1992 
Excursion rate (o/o)a 

Minimum (DO)b 

1993 
Excursion rate (o/o)a 

Minimum (DO)b 

1994 
Excursion rate (o/o)a 

Minimum (DO)b 

Excursion rate (%,)<r 
1995 

MinimUm (DO)l:l 

1996 
Excursion rate (o/o)a 

Minimum [JJ(J)b 

1997 
Excursion rate (%)a 

Minimum (DO)b 

1998 
Excursion rate (o/o)a 

Minimum (DO)b 

1999 
Excursion rate (o/o)a 

Minimum (DO)b 

2000 
Excursion rate (o/o)a 

Minimum (DO)b 
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Water Quality 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Excursion rate (o/o)a 5 69 75 73 61 nja 
2001 

Minimum (DQ)b 4.7 2.5 2.3 3.0 2.9 

Avgc 5 6 14 6 6 27 34 37 36 23 3 4 

Source: California Environmental Protection Agency 2006. 
Notes: For each month of the year in the table, the upper number presented is the percentage of hourly DO 
measurements below 5.0 mg/L recorded that month. If a cell is blank, there were no DO measurements below 
5.0 mg/L that month. If a cell contains "nja," no data was recorded at all for that month. The lower italicized 
number presented for each month is the minimum DO concentration measured that month. The average rate 
(weighted to account for months with partial data sets) for the 19-year period is shown in the bottom row. 

1 

a Excursion rate is the number of hourly average DO measurements from the California Department of Water 
Resources monitoring station below 5.0 mg/L divided by the total number of such measurements recorded 
that month, shown as a percentage. 

b The minimum hourly average DO measurement for the month in mg/L. 
c Average excursion rate is not the simple average of all monthly data-it is weighted to account for months 

that had only partial data sets. 

2 The Stockton Deep Water Ship Channel is a portion of the San Joaquin,River~that has been dredged 
3 by the U.S. Army Corps of Engineers to a depth of 35 feet ta.allow for the navigation of cargo vessels 
4 between San Francisco Bay and the Port of Stockton (California Environmental Protection Agency 
5 2006). Upstream of the channel, the San Joaquin Riveri& otherwise about 10 feet deep. The entire 
6 length of the channel is within the tidal prism and experiences regular flow reversals (California 
7 Environmental Protection Agency 2006). Increased water depth increases the time required to 
8 aerate the water column and the residencetifue pf water in the channel, and promotes stronger 
9 thermal stratification during summer mo:pths, which lessens the amount of mixing; these conditions 

10 negatively affect DO concentrations in the channel[Sthmieder et al. 2008)
7 

.. • 

11 The occurrence of low DO concerrtrationsalso coincides with periods oflow flow conditions, 
12 indicating that flow and chan.nel motphology in the San Joaquin River are important factors 
13 influencing DO conditionsin the Stockton Deep Water Ship Channel. 

14 Table 8-13 demonstrates that the frequency of violations of the 5.0 mg/L objective since 1983 is 
15 highest, on ttte~verage, during the months of June through Octoliei(California Environmental 
16 Protection Agency 2006, California Department ofWater~esources 2009b). Oxygen concentrations 
17 less than 5.0 mgfL, however, have occurred during all months ofthe year. The frequency of 
18 violations is wo~se in dry years (1991 through 1993), and less frequent during wet years (1998) 
19 (California EnvirOnmental Protection Agency 2006). An analysis ofover 20 years of time series data 
2 0 suggests that the low DO problem is attributable to a combination of river discharge, river 
21 phytoplankton, and formerly discharges of elevated ammonia levels from the Stockton wastewater 
22 treatment plant, including large seasonal wastewater loading from food canneries (Jassby and Van 
23 Nieuwenhuyse 2005). 

24 Existing Conditions in the Project Area 

2 5 All examined locations in the Delta had mean DO concentrations above 8.4 mg/L in recent years 
26 (water years 2001-2006) except the San Joaquin River at Buckley Cove (6.8 mg/L, Figure 8-29). DO 
27 minima were above 7.0 mg/L at all examined stations except the Sacramento River at Hood (4.8 
28 mg/L), which was the only value at that location below 6.0 mg/L during that time period, the San 
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Water Quality 

1 Joaquin River at Vernalis (4.3 mg/L), the Sacramento River at Mallard Island (6.5 mg/L), and the San 
2 Joaquin River at Buckley Cove (3.3 mg/L), which falls under the Stockton Deep Water Ship Channel 
3 water quality criteria. Mean values for the north of Delta area ranged from 9.6 mg/L at the American 
4 River at WTP to 11.0 mg/L at the Sacramento River at Keswick (Table 8-14). South of Delta mean 
5 values were lower than north of Delta stations examined (8.2 to 8.9 mg/L). 

6 Table 8-14. Dissolved Oxygen Concentrations at Selected North and South of Delta Stations, Water 
7 Years 2001-20063 

8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 

Dissolved Oxygen (mg/L) 

Location Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 32 7.3 15.6 11.0 11.1 

Sacramento River at Verona 15 5.4 13.0 10.0 10.0 

Feather River at Oroville 29 7.4 12.5 10.1 10.2 

American River at WTP 120 6.5 13.0 9.6 9.5 

California Aqueduct at Check 13 68 5.7 10.9 8.9 9.0 

California Aqueduct at Check 29 49 0.0 12.6 8.2 9.5 

Source: California Department of Water Resources 2009b. 
Notes: mg/L = milligrams per liter; WTP = water treatment plant 
a Sample size represents water quality samples havil{g values at or greaterthan the reporting limit. 

Time series data indicate that DO concentrations ~t the examined stations generally fluctuate on an 
annual basis (Figure 8-30 and Figure 8-31 ). Higlierv~luesha~e tended to occur during the months 
of Novemberthrough March, with lowerva}uesoccurringduring June through September. The San 
Joaquin River at Buckley Cove site has c~ntinued to experience low DO concentrations, primarily in 
the late summer to late fall period. ' 

The Central Valley Water Board and Sari Francisco Bay Regional Water Board Basin Plans contain 
specific numerical DO objectives that require concentrations to generally be aboV'e 7.0 mg/L west of 
the Antioch Bridge, above 6~0 ~gJL in the Stockton Deep Water Ship C~(l.nnel in Oct~ber and 
November, and above 5.0 mg/L at all other locations and times. In January 1998, the State Water 
Board adopted a CWASection 303( d) list identifying the DO impairment in this portion of the San 
Joaquin River /Stockton Deep Water Ship Channel as a high prioriW (Califorriia~Snvironmental 
Protection Agency 2006} This initiated the need to developaTMDL as an amendment to the Basin 
Plan; the TMDL for DO in the channel has been implemented (California Environmental Protection 
Agency 2006). A~ objective for DO with respect to fish "it~~ wildlife beneficial uses exists in the 2006 
Bay-Delta WQCP (Appendix SA) for the San Joaquin River between Turner Cut and Stockton: 
6.0 mg/L between September and November, or else 5.0 mgjL,There are no DO criteria in the CTR, 
nor is there a California drinking water MCL for DO. 

Actions that are being taken to address DO conditions in the Stockton Deep Water Ship Channel, or 
have assisted in improving DO conditions, include the construction of water aeration devices by the 
Port of Stockton at the confluence of the San Joaquin River and Stockton Deep Water Ship Channel 
and by DWR with a new aeration facility at the west end of the Port of Stockton docks in the Deep 
Water Ship Channel. DWR's aeration facility is much larger than the Port of Stockton system and 
injects pure oxygen into the Deep Water Ship Channel through a 200-foot long diffuser during 
periods when DO conditions approach, or drop below, 5 mg/L. Testing of the facility during 2008-

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-45 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00045 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

Water Quality 

1 2010 indicates that the aeration facility can help prevent exceedances of the DO objectives, but is not 
2 sufficient to prevent low DO under all possible upstream oxygen loading conditions (ICF 
3 International 2010). Additionally, the City of Stockton Regional Wastewater Control Facility (RWCF) 
4 constructed nitrifying bio-towers that became operational in 2006 which, by converting ammonia to 
5 nitrate, reduce the historic ammonia loading rate and its associated oxygen demand to the San 
6 Joaquin River by about 90%. 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

41 
42 

8.1.3.6 Turbidity and Total Suspended Solids 

Background 

Total suspended solids (TSS) is a measure of the particulate matter that is suspended in the water 
column. Turbidity is a measure of the optical property of water that causes light to be scattered and 
absorbed rather than transmitted through the water column. The scattering and absorption of light 
is caused by: (1) water itself; (2) suspended particulate matter (colloidal to.coursedispersions ); and 
(3) dissolved chemicals. Hence, suspended solids are but one of the factors affecting turbidity, but 
often the dominant one. Thus, there is typically, but not always, a good relationship between 
turbidity and TSS, but this relationship will vary spatially and seasonally. Sensi~ive receptors that 
have the potential to be affected by elevated concentrations of turbiditY a{1d TSS (Table 8-1) are 
municipal and industrial water supply uses (municipal and dtnnestic su,pplY}industrial service 
supply), aquatic life beneficial uses (i.e., warm freshwater habitat, cold freshwater habitat, migration 
of aquatic organisms and spawning, reproduction, andjorearly development), and estuarine habitat 
because of habitat and other physiological effects. 

Turbidity is a critical measurement for drinking water treatment plants because the constituents 
suspended in the water affect the filtration systems used to remove disease-causing microorganisms 
such as viruses, parasites, and some bacteria (e.g.~ fecal coliforms ). Turbidity can also reduce the 
efficiency of disinfection techniques; di~infettants do not selectively targettnicrobes but, rather, 
react with many constituents within the,water ~atrix (CALFED Bay-Delta Program 2008a). 

TSS is a measure of all particulate matter st.i'spended in the water column, co~sisting of organic 
materials (e.g., decaying vegetation) as well as inorganic materials (e.g., irwr'ganic components of 
soil). Monitoring in the San Francisco estuary has used turbidity as a proxy for~SS, which in turn 
has been correlated,to.contarnitHmt concentrations such as metals~ polycyclic arQmatic 
hydrocarbons (PAHs ),"and organochlorine pesticides (Schoellhamer et al. 20073.). One study by 
Anderson eta!. (2007) collected sediment samples between 1994 and 2001 from the mouths of the 
Sacramento and $an Joaquin Rivers; all the samples collected were found to be toxic to mussels. 
These results suggest that the greatest concern for huml:ln health is not TSS itself, but rather the 
contaminants associated with the solids and sediment, which can bioaccumulate up the aquatic food 
chain and be consumed by humans (e.g., fish, shellfish). 

Elevated levels of turbidity and TSS limit light penetration into the water column, altering 
photosynthesis, primary production, and fish behavior (Schoellhamer et al. 2007b ). After runoff 
events, TSS can settle to cover streambed spawning sites for fish and also alter macroinvertebrate 
habitat. 

Importance in the Project Area 

A major historical source ofTSS in central California was hydraulic mining for precious metals in the 
late 1800s and early 1900s. The majority of this mining sediment has passed through the Delta 
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Water Quality 

1 system, although mine tailings remain in many watersheds. The construction and operation of dams 
2 in the Sacramento and San Joaquin River system has the effect of reducing TSS concentrations 
3 downstream because sediments become trapped in the reservoirs. Floodplain management in the 
4 form oflevees can contribute to in-stream erosion by confining the flow to the channel and 
5 increasing streambed shear stress (Schoellhamer et al. 2007b). However, the use of bank protection 
6 materials likely reduces this effect. 

7 Given that the dam and levee systems in place are unlikely to be removed, the human activity that 
8 most likely affects sediment delivery to the Delta is soil erosion associated with agricultural and 
9 urban land uses. These activities are pertinent because they occur downstream from the major dams 

10 on the system (Schoellhamer et al. 2007b ). Examples include crop production, livestock production, 
11 and construction activities. Stormwater runoff and overland flow are the likely mechanisms 
12 delivering sediment to streams and larger rivers. 

13 Maintenance of the islands and wetlands in the Delta depends on replenishment of their sediments 
14 from upstream sources. At the same time, erosion in Delta channels may expose previously 
15 contaminated sediments that can negatively affect biota and drinking wafer supplies. The Delta has 
16 also been identified as a source of toxic sediments to the San Francisco estual)r (Anderson et al. 
17 2007). 

18 In addition, aquatic species such as the delta smelttend to prefer turbid waters (CALFED Bay-Delta 
19 Program 2008a). Moreover, relatively turbid Delta waters limit lightpenetration, thereby limiting 
2 0 the frequency and magnitude of nuisance algal blooms. 

21 TSS concentrations in the Delta range from 10 to Sllmg/L,but can exceed 200 mg/L during flood 
2 2 events (Schoellhamer et al. 2007b ). The size -of suspended particles in Delta waters is typically less 
2 3 than 63 microns. These are silts and clays that tend to remain suspended in the water column 
24 (Schoellhamer et al. 2007b). Particulates ihthe water column play an important role in chemical 
2 5 adsorption and the transport: ofpollutants. The most sediment is supplied to the L>elta during high 
26 flows (Wright and Schoellhamer 2005; McKee etal. 2006). 

27 The average annual Delta sediment budget for 1999-2002 as presented by Schoellh;olmeret al. 
28 (2007b) is shown in Figure 8-32 .. The Sacramento River supplies the greatest input of sediment 
29 (66%), followed by the Yolo Bypass (19%), the San Joaquin River (13%), and theeastside tributaries 
3 0 (2%). The laFgest contributor of sediment to San Francisco Bay from the !Yelta is the Sacramento 
31 River-Yolo Bypass system. 

32 Existing Cond!tions in the Project Area 

3 3 The cost-effectiveness and simplicity of sampling for turbidity rather than TSS has resulted in less 
34 TSS data in recent years. Hence, turbidity data are examined here. 

35 Most examined locations in the Delta have had low mean values of turbidity in recent years (water 
36 years 2001-2006), with mean values typically ranging from 8 to 13 nephelometricturbidityunits 
3 7 (NTU) (Figure 8-33). The exceptions include the major system inputs (Sacramento River at Hood [18 
38 NTU]) and the San Joaquin River near Vernalis (23 NTU), natural outflows (Sacramento River above 
39 Point Sacramento [19 NTU] and San Joaquin River at Antioch Ship Channel [18 NTU]), and the 
40 Barker Slough Pumps ( 40 NTU). 

41 Mean values for the north of Delta area were typically 5 NTU, with the exception of 19 NTU at the 
42 Sacramento River at Verona (fable 8-15). South of Delta mean values were typically 6 NTU. 
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Water Quality 

1 Table 8-15. Turbidity Concentrations at Selected North and South of Delta Stations, Water Years 
2 2001-20063 

3 

4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 

22 

Location Samples Minimum 

Sacramento River at Keswick 17 9 

Sacramento River at Verona 18 4 

Feather River at Oroville 5 2 

American River at WTP 119 1 

California Aqueduct at Check 13 69 1 

California Aqueduct at Check 29 74 2 

Source: California Department of Water Resources 2009b. 
Notes: 
NTU = nephelometric turbidity unit 
WTP = watertreatmentplant 

Turbidity (NTU) 

Maximum Mean Median 

33 5 3 

68 19 12 

10 5 4 

146 5 2 

23 6 6 

21 6 5 

a Sample size represents water quality samples having values at or greater thapthe reportirtglimit. 

Time series data indicate that turbidity values at the examined stations generally fluctuate on an 
annual basis (Figure 8-34 and Figure 8-35), with higher values during the months of December 
through March. 

Regulatory criteria with respect to turbidity are as follows. Tlre CTR has no criteria for either 
parameter. The secondary California drinking water MCblor turbidity in treated drinking water is 5 
NTU, which has often been exceeded at the major pumping ptant intakes. The San Francisco Bay 
Regional Water Board Basin Plan objectives forturbidityare associated with waste dischargers such 
that turbidity relatable to such discharge shall not increase receiving water by more than 10% in 
areas where natural turbidity is great~rthail 50 NTUs. Central Valley Water Board:5asin Plan 
objectives are more restrictive, and are detailed in Appendix SA. The current CALFEDturbidity goal 
is 50 NTU for the purposes ofr~ducilig turbidity variability (CALFED Bay-Delta Program 2007b). 

USEPA's Surface Water Treatment Rules require systems using surfac~Wateror groundwater under 
the direct influence of surface water to implement the appropriate disinfection a~d/ or filtration 
techniques to minimize turbidify ht treated drinking water (U.S. Environmental Protection Agency 
2006a). At no time can turbidity go above 5 NTU; systems that use filtration must ensure that the 
turbidity go no higher than 1 NTU (0.5 NTU for conventional ordirecffi1tration) in at least 95% of 
the daily sam pres in any month. As of January 1, 2002,turbidity may never exceed 1NTU, and must 
not exceed 0.3 NTtJ in 95% of daily samples in any month. 

8.1.3.7 Ammonia 

23 Background 

24 Ammonia, a form of nitrogen, primarily exists in two forms: un-ionized ammonia (NH3) and an 
25 ionized form-ammonium (NH4+). The equilibrium between un-ionized ammonia and ammonium 
2 6 depends primarily on pH, and also on temperature and salinity. Un-ionized ammonia is a gas that is 
2 7 toxic to animals, while ammonium is dissolved in water, and is an important nutrient for plants and 
28 algae. Both ammonium and ammonia are present in effluent from wastewater treatment plants that 
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Water Quality 

1 employ secondary treatment methods, in some types of agricultural runoff (i.e., fertilizers, animal 
2 wastes), fish and other wildlife wastes, and atmospheric depositions (Ballard et al. 2009:2). 

3 Ammonia can be toxic to aquatic organisms at very low concentrations. Human-induced excesses in 
4 nitrogen concentrations can cause eutrophication, or increased biological production. Eutrophic 
5 conditions result in enhanced death and decay of biomass and create an oxygen demand in 
6 sediments that lowers DO concentrations in the water column (Wetzel2001). Eutrophic conditions 
7 can also affect turbidity and, therefore, the light regime, which can cause changes in the balance of 
8 benthic and planktonic productivity. 

9 The beneficial uses that could be affected most by ammonia concentrations include aquatic 
10 organisms (cold freshwater habitat, warm freshwater habitat, and estuarine habitat), or activities 
11 that depend on aquatic life (shellfish harvesting, commercial and sport fishing). Drinking water 
12 supplies (municipal and domestic supply) and recreational activities (water contact recreation, 
13 noncontact water recreation) are indirectly affected from nuisance eutrophication effects of 
14 ammonia (Table 8-1). See the previous sections for greater detail with respect to the relationships of 
15 DO and turbidity to water quality. 

16 The presence of nutrients in aquatic systems promotes primary l{i:oductlvity through algal and 
17 macrophyte growth, which add to the concentrations of DOC and TOG in water. Organic carbon in 
18 source waters is a constituent of drinking water concern beeauseof DBP formation during water 
19 treatment. See the organic carbon section for more on water quality concerns associated with 
20 organic carbon and DBPs. Additionally, NH3 can formpitrogenous DBPs when combined with 
21 chlorine. 

2 2 In addition to being a source of organic carbon; some species of algae can cause taste and odor 
2 3 problems; others produce toxins that maybe harmful to humans. Recent algal blooms in the Delta 
24 have produced measurable concentrations of microcystin, a common toxin pr:odUcecl by 
25 cyanobacteria (Tetra Tech 2006a). There are currently no drinking water standar9(.~or algae, but 
2 6 some species and their toxins are included in USEPA's Drinking Water Contaminant Candidate List. 
2 7 The presence of algae in source \Yaters mayaJso decrease filtration efficiency~ 

28 Importance in the Project Area 

29 Nutrient concent{atiofis in Delta water are high enough that they probably do notfimit algal growth 
3 0 (J ass by et al. 2 002). How~ver, the ecosystem-level effects .of nutrient concentrations in the Delta are 
31 unclear, and some research indicates that nutrient concentrations may inhibit primary productivity 
32 (CALFED Bay-I?elta Program 2008a). For example, ammonium-N is known to stimulate plant 
3 3 growth, but also s~ppress plant uptake of nitrate-N, and ultimately suppress growth of some 
34 sensitive plants. Elevated concentrations of ammonium-Nand other nutrients may also benefit 
35 invasive aquatic plants in the Delta, which are controlled in Delta channels through chemical 
36 herbicides and mechanical removal (Ballard et al. 2009:6). 

3 7 Since 2 000, the unexpected decline offour pelagic (open-water) fishes (delta smelt, longfin smelt, 
38 juvenile striped bass, and threadfin shad) has spurred research to determine possible causes. This 
39 decline has collectively become known as the Pelagic Organism Decline (POD). This shift likely is 
40 caused by a variety of factors related to changes in climate, food webs, land use, and water project 
41 operations; ammonia/ammonium is only one of several potentially important factors (Ballard et al. 
42 2009:1). 
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1 The composition of the phytoplankton community has generally shifted from diatoms toward green 
2 algae, cyanobacteria, and miscellaneous flagellate species (Lehman 2000). The changes in 
3 phytoplankton composition, and especially the now regularly occurring Microcystis blooms, have 
4 been implicated as possible factors in the decline of important Delta pelagic fish species, but the 
5 connection with ammonia is not clear (Ballard eta!. 2009:5). 

6 Wilkerson eta!. (2006) concluded that the high nutrient, low chlorophyll condition in the northern 
7 and central parts of San Francisco Bay is due primarily to light availability modulated by the 
8 interaction between ammonium and nitrate, and the relative concentrations of the two forms of the 
9 dissolved inorganic nitrogen pool available to the phytoplankton. Field measurements and 

10 experiments by Dugdale eta!. (2007) demonstrated that elevated ammonium concentrations in San 
11 Francisco Bay can have an inhibitory effect on nitrate uptake, limiting phytoplankton productivity. 

12 The Sacramento Regional Wastewater Treatment Plant (SRWTP) is the largest single point source of 
13 ammonium and ammonia in the Delta. The SRWTP's output has increased with human population 
14 growth, and it has contributed to an increase in ammonium concentrations in the Oeltadownstream 
15 of the discharge (Ballard eta!. 2009:3). The discharge from the SRWTP accl:>unts for 90o/o of the 
16 ammonium load in the Sacramento River at Hood (Jassby 2008). 

17 The results of a 2008 pilot study to assess the potential acute toxicity (if amnwnia and treated 
18 wastewater effluent from the SRWTP to larval delta smelt stlgg~st that ammonia concentrations 
19 present in the Sacramento River below the SRWTPwere rtdt acutel¥ toxic to 55-day old delta smelt. 
2 0 In general, un-ionized ammonia concentrations in the Deltasappear tcrbe too low to cause acute 
21 mortality of even the most sensitive species. It is unclearwhefher lower concentrations of ammonia 
22 may have chronic effects on species survival, growth, or reproduction (Ballard eta!. 20097). 

2 3 There may be a potential for toxic ammonia con~entrations to be reached in very productive areas in 
2 4 the southern Delta or smaller productive sloughsbr shallow areas throughol!t the Delta, when high 
2 5 concentrations of un-ionized ammonia coincide with warm temperatures and elevated pH 
2 6 (phytoplankton productivity increases pH that hifluences how much un-ionized ammonia is 
27 present). In addition, the potential for comhined effects of un-ionized ammonia with other toxicants 
28 and stressors, and differences in fish sensitivity depending on health status, age, and physiological 
2 9 state add uncertainty to data aualyses (Ballard eta!. 2 009: 7). 

30 Concern about ammonium effects in the Delta have led to focused efforts to define and assess the 
31 issue (e.g:, March 2009 CAL FED Science Program Workshop, August 2.009 Ammonia Summit). The 
3 2 results of published research to date indicate that a strong link between ammonium concentrations 
3 3 and beneficial Use impairments in the Sacramento River and/ or Delta has yet to be confirmed (Foe 
34 2009). 

35 Existing Conditions in the Project Area 

3 6 Most examined locations in the Delta have had low concentrations of ammonia-N in recent years 
37 (water years 2001-2006), with mean values typically ranging from 0.03 to 0.11 mg/L (Figure 8-36). 
38 The two exceptions are the Sacramento River at Hood and the San Joaquin River at Buckley Cove. 
39 The Hood station had a mean value of 0.27 mg/L, a median value of 0.23 mg/L, and a maximum 
40 value of 0.84 mg/L. The most likely source of the ammonia-N is the SRWTP. The Buckley Cove 
41 station had a mean value of 0.58 mg/L, a median value of 0.40 mg/L, and a maximum value of 2.94 
42 mg/L. The most likely source of the ammonia-N is the City of Stockton Wastewater Treatment 
43 Facility; however, the City of Stockton has since installed a nitrifying biotower system that converts 
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Water Quality 

1 nearly all ammonia in the wastewater to nitrate in the final effluent that is discharged to the San 
2 Joaquin River. 

3 Mean values for the north of Delta area ranged from 0.01 mg/L at the Feather River at Oroville to 
4 0.07 mg/L at the Sacramento River at Keswick (Table 8-16). South of Delta mean values ranged from 
5 0.02 to 0.03 mg/L. 

6 Table 8-16. Ammonia Concentrations at Selected North and South of Delta Stations, Water Years 
7 2001-20063 

8 

9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 

Ammonia (mg/L as N) 

Location Samples Min Max Mean Median 

Sacramento River at Keswick 25 0.03 0.24 0.07 0.03 

Sacramento River at Verona 9 0.01 0.10 0.04 0.03 

Feather River at Oroville 8 0.01 0.03 0.(}1 0.01 

American River at WTP 14 0.01 0.06 0.02 0.02 

California Aqueduct at Check 13 26 0.01 0.12 0.03 0.02 

California Aqueduct at Check 29 20 0.01 0:04 0.02 0.01 

Source: California Department of Water Resources 2009b. 

Notes: mg/L = milligrams per liter; WTP = water treatment plant 
a Sample size represents water quality samples havit}.g valueS'at or greater than the reporting limit. 

Time series data indicate that ammonia-N conc~ntrationsatthe examined stations generally 
fluctuate on an annual basis (Figure 8-37 and Figure 8-38).Highervalues have tended to occur 
during the months of November through .March: 

Regulatory criteria with respect to ammoniaare as follows. Regarding narrative obj'ectives, as stated 
in the San Francisco Bay Regional Water Board Basin Plan and Central VallexWater Bo~rd Basin 
Plan, ammonia might be considenitla/Jiostimulatory substance because it is the preferred form of 
nitrogen for plant nutrientuptake, and a toxic compound under certain circumstances (e.g., high un
ionized ammonia concentrationsl There are no numerical water quality criteria for the CTR or the 
Central Valley Water Board Basin Plan, and there is no California drinking water MCL associated 
with ammonia.,.The San Francisco Bay Regional Water Board Basin Plan water quality objective of 
0.025 mgJL ammonia-N 4-day average for freshwater refer:Sto un-'ionized ammonia, which is a 
function ofionize(i ammonia, pH, temperature, and salinity. Available data are inadequate to assess 
whether the sit:esexamined herein exceeded this stam~~:rd. Because the Central Valley Water Board 
Basin Plan and CTRlack objectives/ criteria for ammonia, the Central Valley Water Board regulates 
ammonia through its narrative toxicity objective. Water Board staff rely on the USEPA National 
Recommended Water Quality Criteria for ammonia (EPA-822-R.-99-014, December 1999) to 
numerically interpret the narrative standard with regard to ammonia. 

8.1.3.8 Other Nutrients 

27 Background 

28 Nutrients, primarily nitrogen (N) and phosphorus (P), play a complex role in water quality 
29 (ammonia-N is discussed in the previous section) and the health of aquatic ecosystems. Pis 
3 0 generally considered a limiting nutrient in freshwater systems, while N is generally considered a 
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Water Quality 

1 limiting nutrient in marine systems. A limiting nutrient is one that is in shorter supply for organisms 
2 that depend on nutrients for groth relative to the other nutrients, and thus increases or decreases in 
3 the limiting nutrient affect primary productivity. In freshwater rivers, P is usually bound to particles, 
4 complexing with elements such as iron. When this freshwater enters estuaries and becomes more 
5 saline, the P-iron complex disassociates and the P is released in a form that can be readily absorbed 
6 by algae. Hence there is, in many instances, adequate P available for algal growth in estuary 
7 conditions. 

8 The beneficial uses most directly affected by nutrient concentrations include those relevant to 
9 aquatic organisms (cold freshwater habitat, warm freshwater habitat, and estuarine habitat), 

10 drinking water supplies (municipal and domestic supply), and recreational activities (water contact 
11 recreation, noncontact water recreation), which can be indirectly affected by the nuisance 
12 eutrophication effects of nutrients (Table 8-1). Aquatic life depends on the availability of nutrients; 
13 however, elevated concentrations of nutrients can cause eutrophication, as discussed in the 
14 previous sections (DO, ammonia, and turbidity and TSS). 

15 There are presently no applicable water quality standards for P. Drinkingwater standards have 
16 been set for nitrate (10 mg/L) and nitrite (1 mg/L) because nitrate anduitrite can compete with 
17 oxygen for receptor sites on hemoglobin in the bloodstream, thereby interfering with normal 
18 respiration and causing effects in humans such as blue-baby syndrome. 

19 Importance in the Project Area 

2 0 Nutrients in the Delta are derived from a variet>: of point.sources~ including municipal discharges, 
21 and non point sources, including agricultural aqd urban runoff. As discussed previously (see the 
2 2 Ammonia section), nutrient concentrationsln the Deltaare high enough that they are probably not a 
2 3 true limiting factor for algal growth. Howe~er, excessively high nutrient concentrations can also be 
24 associated with algal blooms ~nd decreasedwaterl:}Uality, and it is unclear i.f nutrient 
2 5 concentrations are adversely affecting primary productivity, which may be a contributing factor to 
26 POD (see the Ammonia section for more information on POD). 

27 Existing Conditions in the Project Area 

28 A conceptual model developed for tlfe Central Valley Drinking Water Policy Wonkgroup (Tetra Tech 
29 2006b) estimated nutrient concentrations across the Central Valley by averaging time series data at 
3 0 many sampling locations. Results indicate that total nitrogen (TN) and total phosphorus (TP) 
31 concentrations were typically higher in the San Joaqutn River (approximately 1.6 mg/L and 0.16 
32 mg/L, respectiv,ely) compared to the Sacramento River'{approximately 0.4 mg/L and 0.08 mg/L, 
33 respectively). TN was typically in the form ofnitrate-N. TPcomposition varied from high to low 
34 concentrations of particulate-P. TP concentrations showed little inter-seasonal variation for these 
3 5 two rivers, but higher TN concentrations were seen in the Sacramento River during wet months and 
36 in the San Joaquin River during dry months (Tetra Tech 200lb). 

3 7 Overall, TN and TP concentrations in the San Joaquin River and the Delta are relatively high, and are 
38 at concentrations that would be classified as eutrophic waters. Given the abundance of nutrients, 
3 9 primary productivity in the Delta is fu.irly low (J ass by et al. 2 002), suggesting that factors other than 
40 nutrients are limiting, specifically light limitation caused by turbidity levels. The San Joaquin River 
41 exhibits symptoms of eutrophic conditions, notably low DO concentrations that impair migration of 
42 cold and warm freshwater species (Jassby 2005). However, when waters from the Delta are pumped 
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Water Quality 

out in aqueducts for transport, or stored in reservoirs along the way, other limitingfactors may 
disappear and high levels of algal growth may result (Tetra Tech 2006b ). 

Although effects on water quality are usually related to concentrations of constituents, load 
estimates may facilitate identification of important sources. Tributary loads were found to vary 
substantially between wet and dry years, with loads from the Sacramento River exceeding the San 
Joaquin River loads by nearly a factor of two or greater, especially in dry years (Tetra Tech 1)06b ). 
Forest/rangeland loads may dominate the overall N loads for the Sacramento Basin and agricultural 
loads may dominate in the overall N loads to the San Joaquin Basin, particularly for wet years. Point 
source loads from wastewater discharges may contribute nearly half or more of the overall N and P 
loads during dry years in both basins, and possibly during wet years for Pin the San Joaquin Basin. 
Current estimates for in- Delta contribution of nutrients from agriculture on the Delta islands are 
small compared to tributary sources (Tetra Tech 2006b). 

TN and TP are often subdivided into different chemical species. Filtered waters:alllplasconsist of 
dissolved organic nitrogen, nitrate-N (N03-N), nitrite-N (NOz-N), ammonia(NH3-N), dissolved 
organic phosphorus, and ortho-phosphorus ( ortho-P). Due in part to their~immediate biological 
availability to algae, chemical species typically analyzed by water quaUt:y n1onitoring programs 
include NH3-N (see previous section), the combined N03/NOz-N fraction(becat.i'se of ease of 
analysis; in oxygenated waters the sample is typically dominated by N03-N), and ortho-P. 

Nitrate/Nitrite 

Most examined locations in the northern half of the Plirn Area, as well as the export area of the Delta, 
have had low concentrations of N03jNOz-N in tecentyears {water years 2001-2006), with mean 
values typically ranging from 0.28 to 0.40 nig/L (Figure 8-39). Concentrations in the southern half of 
the Delta, however, were typically higher. For example, the Contra Costa Pump #1 had a mean value 
of 0.46 mg/L and the Banks pumping plant had a mean value of 0.56 mg/L. !fhe highest mean values 
were seen at the San Joaquin River nearVermilis (1.34 mg/L) and San Joaquin Riverat Buckley Cove 
(1.63 mg/L). 

Mean values for the north ofDelta area"(~mged from 0.6 mg/L at the FeatlfetRivet at Oroville to 
0.12 mg/L at the Sacramento River at Verona (Table 8-17). South of Delta m~an values were higher 
than north of Delta stations examined(0.62 to 0.64 mg/L), comparable to the meap at the Harvey 0. 
Banks headworks (0.5:6 mg/L, Figure 8-39). 
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Water Quality 

1 Table 8-17. Nitrate/Nitrite Concentrations at Selected North and South of Delta Stations, Water 
2 Years 2001-20063 

Nitrate/Nitrite (mg/L as N) 

Location Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 44 0.03 0.99 0.10 0.08 

Sacramento River at Verona 19 0.02 0.34 0.12 0.09 

Feather River at Oroville 40 0.01 0.20 0.06 0.04 

American River at WTP 39 0.01 0.36 0.07 0.05 

California Aqueduct at Check 13 27 0.18 1.50 0.62 0.59 

California Aqueduct at Check 29 29 0.19 1.70 0.64 0.50 

Source: California Department of Water Resources 2009b. 
Notes: mg/L = milligrams per liter; WTP = water treatment plant 
a Sample size represents water quality samples having values at or greater than the reporting limit. 

3 

4 Time series data indicate that N03/NOz-N concentrations at the exarnined stations generally 
5 fluctuate on an annual basis (Figure 8-40 and Figure 8-41). Highetvalueshavetended to occur 
6 during the months of November through March. 

7 Orthophosphorus 

8 Most examined locations have had low concentrations ofortho-P in recent years (water years 2 001-
9 2006), with mean values typically ranging from 0J)4to o:osmg7L (Figure 8-42). Exceptions include 

10 the Barker Slough Pumps (mean 0.10 mg/LJ,the San Joaquin River near Vernalis (mean 0.11 mg/L), 
11 and San Joaquin River at Buckley Cove (0.16 mgjL). 

12 Mean values for the north of Delta area were all 0.02 mg/L (Table 8-18). South of]}elta mean values 
13 were higher than north of Delta and Plaq;Area stations examined, with mean Values of 0.08 to 
14 0.10 mg/L (Harvey 0. Banks headworks: (h07 mg/L; Figure 8-42). 

15 Table 8-18. Orthophosphorus Concentrations at Selected North and South of Delta Stations, Water 
16 Years 2001-20063 

17 

Orthoph~sphorus (mg}'LJ 

Location Samples Minimum Maximum Mean Median 

Sacramento River at Keswick 41 0:01 0.03 0.02 0.02 

Sacramento River ~t Verona 18 0.01 .. O:o5 0.02 0.02 

Feather River at Oroville 7 0.01 0.05 0.02 0.01 

American River at WTP 8 0.01 0.05 0.02 0.01 

California Aqueduct at Check 13 27 0.05 0.15 0.08 0.07 

California Aqueduct at Check 29 2 0.04 0.15 0.10 0.10 

Source: California Department of Water Resources 2009b. 
Notes: mg/L = milligrams per liter; WTP = water treatment plant 
a Sample size represents water quality samples having values at or greater than the reporting limit. 
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Water Quality 

1 Time series data indicate that ortho-P concentrations at the examined stations generally fluctuate on 
2 an annual basis (Figure 8-43 and Figure 8-44). However, some stations have seen higher values 
3 during the summer and fall months, while other stations have seen higher values during the winter 
4 and spring months. 

5 TotaiPhosphorus 

6 Most examined Delta locations have had low concentrations of TP in recent years (water 
7 years 2001-2006), with mean values typically ranging from 0.08 to 0.11 mg/L (Figure 8-45). As 
8 seen with ortho-P, exceptions include the Barker Slough Pumps (mean 0.20 mg/L), the San Joaquin 
9 River near Vernalis (mean 0.19 mg/L), and San Joaquin River at Buckley Cove (0.25 mg/L). 

10 Mean values for the north of Delta area were between 0.06 and 0.08 mg/L, with the exception of a 
11 lower value of 0.02 mg/L at the American River at WTP (Table 8-19). South of Delta mean values 
12 were higher than north of Delta and Plan Area stations examined, with mean values (0.10 mg/L) 
13 near those seen in the Plan Area. 

14 Table 8-19. Total Phosphorus Concentrations at Selected North and'South of-Delta Statio-ns, Water 
15 Years 2001-20063 

Location Samples Mi~imum 

Sacramento River at Keswick 44 0.01 

Sacramento River at Verona 19 0.02 

Feather River at Oroville 36 0.01 

American River at WTP 37 0.0'1 

California Aqueduct at Check 13 27 0.06 

California Aqueduct at Check 21:} 29 (J:06 

Source: California Department of Water Re~ources2009b. 
Notes: 
mg/L = milligrams per liter 
WTP = water treatmentplant 

Mean Median 

0.89 0.06 0.02 

0.20 0.06 0.04 

1.80 0.08 0.02 

0.10 0.02 0.02 

0.21 0.10 0.10 

0.22 0.1{1 0.09 

a Sample size represents water qualitysamples having values at or greater than the Feporting limit. 

16 

17 Time series data indicate tn~t TP concentrations at the examined.stations generally did not fluctuate 
18 in a consistent manner on an annual basis (Figures 8-46and 8-4 7). 

19 Regulatory criteria with respect to N and Pare as follows. Regarding Basin Plan narrative objectives, 
2 0 N and/or P could be considered biostimulatory substances because they are plant nutrients. There 
21 are no numerical water quality criteria for nutrients in the CTR or the Central Valley Water Board 
22 Basin Plan. The San Francisco Bay Regional Water Board Basin Plan has objectives of 30 mg/L N03 
23 plus NH4 as N for agricultural supply-irrigation, and 100 mg/L N03jNOz-N for agricultural 
24 supply-livestock watering. The California drinking water MCL is 1 mg/L for NOz-N and 10 mg/L for 
25 N03-N. Individual measurements ofNOz-N and N03-N were scarce, so assessment of the MCL values 
26 is not possible. N03jNOz-N and NH4-N data are readily available; there were no exceedanceswith 
27 respect to the San Francisco Bay Regional Water Board Basin Plan water quality objectives noted. 
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8.1.3.9 Mercury 

Background 

Mercury and its biologically active methylated form is an element of statewide concern. Mercury 
present in the Delta, its tributaries, Suisun Marsh, and San Francisco Bay today is derived from both 
current processes and as a result of historical deposition. The majority of the mercury present (and 
hence the impacts on beneficial uses) are the result of historical mining mercury ore in the Coast 
Ranges (via Putah and Cache Creeks to the Yolo Bypass) and the extensive use of elemental mercury 
to aid gold extraction processes in the Sierra Nevada (via Sacramento, San Joaquin, Cosumnes, and 
Mokelumne Rivers) (Alpers et al. 2008:6; Wiener et al. 2003). Residual mercury in soils impacted by 
historic mining continues to contribute to mercury concentrations in water and sediments of the 
Delta and its tributaries. The mercury supplied from historical gold mining processes appears to be 
the most bioavailable of the two primary sources, because that mercury was piJrified: ~rior to use 
rather than left as more refractory ore and tailings(Central Valley Regional Water Quality Control 
Board 2008a). 

The bioavailability and toxicity of elemental mercury (from whatever primary source) is greatly 
enhanced through the natural, bacterial conversion of mercury tn meth)'hnercury in marshlands or 
wetlands. These stagnant locations with reduced oxygen concentrations promote chemical 
reduction processes that make methylation possible. 

Areas of enhanced bioavailability and toxicity of mercury (created through the mercury methylation 
process) exist in the Delta, and elevated mercury _concentrations in fish tissue produce subsequent 
exposure and risk to humans and wildlife. Consequently, the beneficial uses most directly affected 
by mercury include shellfish harvesting and~ofumercial and sport fishing activities that pose a 
human health concern, and wildlife habita(and'rare, threatened, and/or endangeredspecies 
resources that can be exposed to bioaccumulation ofmercury (Table 8-1). Because of these 
concerns, mercury was the first TMDL a,pprol~d for San Francisco Bay in 20~7(San Francisco Bay 
Regional Water Quality Control Board 2006). The Delta methylmercuryTMQL was approved by the 
Central Valley Water Board in2Q10 aml.is awaiting approval from the State Water~oard, USEPA, 
and Office of Administrative Law (bAL). The Delta and Suisun Marsh are both listed as impaired 
water bodies on the Section303(d) Lists for mercury in fish tissue (State WaterResources Control 
Board 2011). 

lmportanee in the ProJect Area 

Limiting characterization to the routine monitoring of total mercury waterborne concentrations is 
inadequate to determine mercury bioavailability. A conceptual rnoilel is needed to determine the 
importance of sediment, fish tissue, and methylated mercury as measures of exposure and risk in 
the system. A description of this model follows, and then concentrations in sediment and fish tissues 
are detailed. 

Conceptual Model of Mercury and Methylmercury Transport and Fate in the Delta 

Several conceptual models have been created for the Delta to describe important linkages among 
waterborne loading, waterborne concentrations, and water, sediment, and biotic processing of 
mercury and methylmercury (Ecosystem Restoration Program Delta Regional Ecosystem 
Restoration Implementation Plan [ERP DRERIP]). Figure 8-48 shows the important linkages, 
pathways, and relative importance of each in determining bioavailability; the important links 
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Water Quality 

between sediment processes and biotic uptake are emphasized. Mercury is strongly particle
associated and tends to settle and accumulate in sediment deposition areas that facilitate mercury 
methylation by sulfur-reducing bacteria. From that point in the cycle, diet (rather than waterborne 
concentration) is the primary route for methylmercury exposure to fish, wildlife, and humans. 

The goal of mercury conceptual models (such as Alpers eta!. 2008:ii) and plans created for 
integrated mercury investigations as part of Delta restoration efforts (such as Wiener eta!. 2003) 
has been to identify linkages that can then be used to guide restoration efforts toward the least 
harmful alternatives (i.e., the alternative with the least potential to exacerbate mercury-related 
effects). Aside from controlling upstream sources of mercury and methylmercury loading to the 
Delta, it may also be important to limit the conversion of elemental mercury to the more 
bioaccumulative and toxic methylmercury in Delta environments. For that reason, the Central Valley 
Water Board has focused on controlling methylmercury to protect beneficial uses in the Delta 
(Central Valley Water Board 2008b). As shown in Figure 8-48, a series of drivers related to water 
quality and sediment determines methylmercury production and uptake in biota and subsequent 
health effects on humans or wildlife. At every step of the process, opportunities exist to modify final 
outcomes and minimize impacts from mercury toxicity. 

As suggested in Figure 8-48 and summarized from the local and general literature (as discussed and 
cited in Alpers eta!. 2008), the following environmental characteristics are most important for 
determining risks to fish, wildlife, and humans frorp waterborne mercury contamination in the 
Delta. 

Source of inorganic mercury (atmospheric and gold mining operations are most bioavailable). 

Nutrient enrichment (high nutrient supply;fllgal growth, and eutrophication favor mercury 
uptake, bioaccumulation, and methylation). 

Water column DO (oxygen depletion in water or surface sediments fav!.}rs methylation). 

Sediment organic content andgralnsize (SJ;!l(l.ll size fractions and more organic characteristics 
favor methylation). 

Water residence time apd sedfmentaccumulation (high residence time and sediment deposition 
areas favor methylation). 

Periodic dryi~g and wetting (seasonal or annual flooding enhances met;l~:Y!nf~rcury production 
and food chafn bioaccumulation in certain areas ofth:eDelta) (Slotton et al. 2007). 

Fish species and age structure (top predators and older, larger fish a:Fcumulate higher tissue 
concentrations of methylmercury). 

Existing Conditions in the Study Area 

Water Concentrations 

Water quality data from the Delta and Suisun Marsh include records of mercury and methylmercury 
waterborne concentrations as total or filtered water fractions. Water quality summary information 
since 1999 is shown in Table 8-20. The general pattern of mercury waterborne loading to the Delta 
shows the dominance of mercury mining sources via Cache Creek and Yolo Bypass (Central Valley 
Regional Water Quality Control Board 2008b ); however, the waterborne average concentrations do 
not reflect the same pattern as loads (Table 8-21). Instead, the eastside tributaries and San Joaquin 
River show higher mercury and methylmercury concentrations than the Sacramento River inputs. 
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1 Sediment Concentrations 

2 It has been estimated that the flux of methylmercury from Delta sediments contributes up to 36% of 
3 the waterborne methylmercury load in the Delta (Central Valley Regional Water Quality Control 
4 Board 2008a). Therefore, the spatial variability of mercury and methylmercury in sediments is an 
5 important characteristic of the Delta's current condition for mercury exposure, and could be 
6 important for determining future mercury risk Table8-21 shows the pattern of surface sediment 
7 mercurythroughoutthe Delta and Suisun Bay. 

8 The CALF ED sediment mercury study reported that total mercury in sediments varied spatially but 
9 not seasonally (Heim et al. 2007). Total mercury concentrations (the sum of elemental and 

10 methylmercury) in sediment were most elevated in the influent tributary streams and Suisun Bay, 
11 as compared to the central and southern Delta. 

12 In contrast, methylmercury showed both spatial and seasonal variations in concentration. The 
13 biologically mediated nature of mercury methylation was apparently important in creating a 
14 seasonal summer maximum in sediment methylmercury concentrations. Methylmerd1ry 
15 concentrations were highest in the mid-Delta interior marshes ( comRared to peripheral rivers) and 
16 varied on a small scale, with the highest concentrations in mid-marsh. 

17 The pattern of mercury transport and fate in the Delta is one of waterborne loading from historical 
18 source waters (and runoff from historically affected soils) to the interior Delta, followed by the 
19 accumulation of fine sediments in the marsh and subsequent methylation of elemental mercury in 
2 0 those locations (Heim et al. 2007). 

21 Fish Tissue Concentrations 

2 2 Resident Delta fish accumulate mercury primarily .through dietary exposure; larger, piscivorous 
2 3 (fish -eating) fish show the greatest levels of tissue mercury. In contrast to anadrbmous fish 
2 4 (migratory species), the resident fish experiehce constant exposure to locai mercury sources. 
2 5 Resident species include larger fish with human health exposure (such as largemouth bass) and 
26 smaller, forage fish (such as inlfJ.nd silversides). Fish tissues are the ultimate route ()f exposure to 
27 mercury for aquatic-dependentijirds and mammals, and to humans wlro consume locally caught 
28 fish. 

29 The mercurytonceptU:al model illustrates these principals. Fish tissue concentrations are the final 
3 0 outcomesof the mercury conceptual model (Figure 8-48), and they show substantial levels of 
31 contamination throughout the Delta. For example, the tissue concentrations of mercury in 
3 2 largemouth bass are shown as a spatial distribution throughout the Delta in Figure 8-49 (1999-
33 2000 data). Note that the Sacramento River inflows and Cosumnes River were the areas of highest 
34 fish tissue bioaccumulation, whereas these larger sport fish had uniformly lower tissue 
35 concentrations in the central Delta. 
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Water Quality 

Table 8-20. Mercury and Methylmercury Surface Water Concentrations at Tributary Inputs and the Delta's Major Outputs 

Mercury Concentration (ng/L) 

No. of Year 
Site Samples Min. Max. Mean Collected Source 

Mercury Concentrations for Tributary Inputs 

Sacramento River 26 
at Keswick 

Sacramento River 
at Keswicka 

Feather River 5 
at Oroville 

Feather River 
at Orovillea 

Sacramento River 5 
at Verona 

Sacramento River 
atVeronaa 

Sacramento River 45 
at Freeport 

Sacramento River 0 
at Freeport" 

San Joaquin River 49 
at Vernalis 

San Joaquin River 19 
atVernalisa 
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No. of 
Samples 

36 

1 

49 

25 

Methylmercury Concentration (ng/L) 

Min. Max. Mean 

0.05 0.24 0.10 

0.03 0.03 0.03 

0.09 0.26 0.15 

0.01 0.08 0.03 

Year 
Collected 

2000-2003 

2000 

2000-2001, 
2003-2004 

2000-2002 

Source 

Central Valley 
Water Board 
2008a 

Central Valley 
Water Board 
2008a 

BDAT 2010; 
Central Valley 
Water Board 
2008a 

BDAT 2010; 
Central Valley 
Water Board 
2008a; 
USGS Website 
2010 
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Mercury Concentration (ng/L) 

No. of Year 
Site Samples Min. Max. Mean Collected Source 

Mokelumne River 21 0.3 12.0 4.5 2000,2001, Central Valley 
at I-5 2003 Water Board 

2008a 

Mokelumne River 0 
at I-53 

Cosumnes River 1 1.4 1.4 1.4 2002 USGS Website 
at Michigan Bara 2010 

Calaveras River at 4 13 26 20 2003-2004 Central VaHey 
Rail Road upstream . Water Board 
of West Lane 2008a 

Mercury Concentrations for Delta's Major Outputs 

Delta-Mendota 23 
Canal at Byron 
Highway 

Delta-Mendota 0 
Canal at Byron 
Highwaya 

SWP 20 

swpa 0 

X2 20 

X2a 0 

Suisun Bay 34 
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1.9 

1.2 

4 

2.52 

6 3.3 

7.2 ''?2.5 

49 15 

35.24 9.43 

2000,2001, 
2003 

2000,2001, 
2003 

2000, 2001; 
2003 

2000-2008 

Central Valley 
Water Board 
2008a 

Central Valley 
Water Board 
2008a 

Central Valley 
WatervBoard 
2008a 

SFEI Website 
2010 
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No. of 
Samples 

23 

~1 

4 

21 

8 

M 

22 

8 

36 

Water Quality 

Methylmercury Concentration (ng/L) 

Min. Max. Mean 

0.02 0.32 0.12 

0.02 0.17 0.06 

0.41 0.41 0.41 

0.11 1.9 0.14 

0.01 0.17 0.05 

0.02 0.09 0.03 

0:01 0.14 0.04 

0.02 0.08 0.03 

0.007 0.24 0.05 

0.02 0.06 0.03 

8E-05 0.18 0.03 

Year 
Collected 

2000,2001, 
2003 

2000 

2002 

2003-2004 

2000,2001, 
2003 

2000 

2000,2001, 
2003 

2000 

2000,2001, 
2003 

2000 

2000-2008 

Source 

Central Valley 
Water Board 
2008a 

Central Valley 
Water Board 
2008a 

USGS Website 
2010 

Central Valley 
Water Board 
2008a 

Central Valley 
Water Board 
2008a 

Central Valley 
Water Board 
2008a 

Central Valley 
Water Board 
2008a 

Central Valley 
Water Board 
2008a 

Central Valley 
Water Board 
2008a 

Central Valley 
Water Board 
2008a 

SFEI Website 
2010 
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Site 

Suisun Baya 

California 
Aqueduct 
Check 13 

California 
Aqueduct 
Check 13a 

California 
Aqueduct 
Check 29 

California 
Aqueduct 
Check 29a 

Mercury Concentration (ng/L) 

No. of 
Samples Min. Max. Mean 

35 0.16 4.80 0.84 

36 0.2b 0.2b 0.2b 

152 0.2b 0.2b 0.2b 

Year 
Collected 

2000-2008 

2000-2005 

Source 

SFEI Website 
2010 

DWR Websi.te 
2010 

2000-201~ DWR Website 
2010 

No. of 
Samples 

32 

Water Quality 

Methylmercury Concentration (ng/L) 

Min. Max. Mean 

8E-05 0.10 0.01 

Year 
Collected 

2000, 
2002-2008 

Source 

SFEI Website 
2010 

Sources: BDAT 2010; Central Valley Regional Water Quality ControiBQard 2008a; DWR Website 2010; SFEI Website 2010; USGS Website 2010. 
Notes: Max.= maximum, Min.= minimum, ngjL =nanograms per liter. 
a Dissolved concentration of analyte. 
b It is assumed that the units were reporte4 incorr.~ctl;'fo:r the site. 
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Water Quality 

Table 8-21. Mercury and Methylmercury Sediment Concentrations for Tributary Inputs, the Delta, and Suisun Bay 

Total Mercury 

Sample (ng/g Dry Weight) 

Site Type Samples Min. Max. Mean 

Concentrations at Tributary Inputs 

Sacramento River, Colloid 4 140 290 208 
Freeporta 

Sacramento River, Bed Sediment 1 267 267 267 
Freeporta 

Concentrations in Delta and Suisun Bay 

North Deltab Surficial 11 104 320 170 
Sediment 

EastDeltab Surficial 12 10.5 34(} 110 
Sediment 

Central and West Deltab Surficial 15 10:5 370 77 
Sediment 

Central and West Deltac Surficial 18 .16.5 417 106 
Sediment 

Suisun Bayb Surficial 21 66 580 270 
Sediment 

Suisun Bayc Surficial 69 0.03 413 114 
Sediment 

Sources: Heim et al. 2007; SFEI Website 2010; USGS Website 2009. 
Notes: 
Max. =maximum 
Min. =minimum 

ng/g = nanograms per gram 
a Source: USGS Website 2009 
b Source: Heim et al. 2007 
c Source: SFEI Website 2010 
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Year Samples 

1.996-
1997 

1996-
1997 

1999 11 

1999 9 

1999 12 

2000- 18 
2P08 

1.999 20 

2002-' 69 
2007 

Methylmercury 
(ng/g Dry Weight) 

Min. Max. Mean 

0.12 0.64 0.35 

0.02 0.68 0.3 

0.019 1.1 0.36 

0.02 0.7 0.11 

0.019 9.3 0.45 

0.004 0.82 0.13 

Year 

1999 

1999 

1999 

2000-
2008 

1999 

2000-
2008 
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Water Quality 

1 Larger, piscivorous resident fish, in general, provide a good record of fish tissue mercury as a 
2 baseline condition for the Delta. Largemouth bass were chosen because they are popular sport fish, 
3 top predators, live for several years, and tend to stay in the same area (exhibit high site fidelity). 
4 Consequently, they are excellent indicators oflong-term average mercury exposure, risk, and spatial 
5 pattern for ecological and human health. Results from a study of mercury in sport fish from the Delta 
6 region found the median largemouth bass tissue mercury concentrationto be 0.53 mg mercury per 
7 kilogram (Hg/kg) wet weight (Davis et al. 2008). Recent summaries fromtributary inputs to the 
8 Delta reveal similar or higher average bass concentrations than this Delta-wide average (Table 
9 8-22). 

10 Current fish tissue concentrations thus exceed both adopted regulatory standards and guidance 
11 from the EPA. The draft Delta TMDL for methylmercury, the CentralValley Water Board has 
12 recommended fish tissue goals (fillet concentrati~ns,wet w~ight:ffiercury) of 0.24 mg Hg/kg wet 
13 weight in trophic level4 fish (adult, top predatorysportfish,sw:;li as largemouth bass) (Central 
14 Valley Regional Water Quality Control Board 20Q8b ). These values are slightly lower than USEPA's 
15 national recommended water quality criterfon for fish tissl.le of 0.3 mg Hg/kg wet weight for 
16 protection of human health and wildlife (U.S. Environmental Protection Agency 2001). Therefore, 
17 the Delta average for largemouth bas_fi fillet ~oncentrations in the Davis et al. study exceeds both 
18 recommended safe consumptionguid~lines. 

19 Table 8-22. Mercury Concentrations in Largemouth Bass Fillets for Tributary Inputs 

20 

Length Cone~ntration . 
(mm) (mg Hg/kg Wet Weight) 

Site Fish Min. Max. Mean Min. 

San Joaquin River at and 40 226 530 325 0.21 
downstream of Vernalis 

Mokelumne River downstream 22 210 425 331 0.31 
cif Cosurnnes River 
Co&umnes River 19 201 485 329 0.34 

Source:Central Valley Regional Water Quality CO:ntrol Board2008a. 
Notes: 
Max = maximum 
mg Hgjkg = milligrams mercury per kilogram 
Min = minimum 
mm = millimeters 

Max. Mean 

1.4 0.56 

1.6 0.83 

2.1 0.87 

Year 

1998-2000 

1999-2000 

1999-2000 

21 Surprisingly, spatial patterns of mercury bioaccumulation in larger piscivorous sport fish do not 
2 2 show a clear link to zones of active sediment methylation in the Delta. In the Davis et al. study, the 
2 3 highest levels of fish tissue concentrations were found in the north Delta, Cosumnes River, and San 
24 Joaquin River, and lower fish tissue concentrations were found in the central, marsh-like Delta 
2 5 locations (Davis et al. 2008). The pattern seems to reflect the importance of source waters of 
2 6 methylmercury more than areas of secondary methylation in marshy locations or wetlands. In fact, 
2 7 in a related comprehensive study, Delta sport fish (including largemouth bass) mercury 
28 concentrations were found to not directly relate to the presence of wetlands. The authors found that 
29 the data "contradicted the prevailing notion that wetlands generally increase methylmercury 
30 accumulation in the food web" (Melwani et al. 2007). Nevertheless, the authors acknowledged the 
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Water Quality 

complexity of developing such relationships on a watershed scale; small-scale local factors may be 
the most important determinants of mercury bioaccumulation. In a subsequent study, the same 
authors suggest that in the case of the Delta, waterborne methylmercury may be a more important 
determinant of fish bioaccumulation than sediment mercury and the associated sites where 
methylation occurs (Melwani eta!. 2009). Furthermore, laboratory studies of mercury uptake in 
Delta species indicate that much higher assimilation and uptake was observed in waters of lower 
DOC (as might be expected from the tributaries versus the interior Delta) (Pickhardt et al. 2006). 
This finding may help explain the dissimilar spatial pattern between sediment and fish 
methylmercury in the areas studied; waterborne methylmercu~ loa din~ may be more important 
than sediment methylation in explaining the patterns of fish mercury bioacctl.mulation in the Delta. 

In addition to human exposure as estimated from large-fish monitoring, the monitoring of whole
body fish tissues from various smaller species provides slightly different information. Monitoring of 
these so-called biosentinel species, such as inland silyersides, prickly sculpin, and juvenile 
largemouth bass, demonstrates the variation in mercuzy bioaccumulation over small spatial scales 
and seasonal time frames (Slatton et al. 2007). "The fish were juveniles of predatory fish or were 
various short-lived, smaller species and exhibited high site fidelity; thus, they were good monitors of 
spatial patterns and short time exposure. '[hey were good indicators of short-term seasonal or 
interannual exposure patterns. To di!te, tne .. p,ngoing biosentinel monitoring program (Slatton et al. 
2007) has made these key findings: 

Episodic, aperiodic, or nonroUtine flooding (such as seasonal high"flows, extremely high tides, 
and managed marsh flooding) offormerly dry sediments leads to enhanced methylmercury 
exposure in some areas. 

The general pattern ofbloaccumulation was higher fish tissue mercury concentrations in Suisun 
Marsh, Cosurl1nes'River, and Yolo Bypass, but lower tissue concentrations in the central Delta 
(similarto spdrtfish results). 

Large dif(~rences occurred in fish tissue concentrations from year to year in Suisun Marsh 
associated with large variations in the extent of annual flooding. 

The current pattern of mercury bioaccumulcrtion in fish i~ the Delta and Suisun Marsh demonstrates 
the resfmnse to enhanced sources of mercury andmethylmercury from water, sediment, and dietary 
pathways:Larger, piscivorous fish almost uniformlyexnibit greater tissue mercury concentrations 
than human diet consumption guidelines, and are linked to sources of influent loading (Central 
Valley Regional Water Quality Control Board 2008b ). Smaller, short-lived fish demonstrate clear 
spatial patterns of bioaccumulation and the effects of enhanced mercury exposure following the 
flooding of usually dry areas (Slatton et al. 2007). 

Regulatory criteria with respect to mercury are as follows. Applicable water quality criteria for 
judging the degree of contamination and effects of future changes in concentrations include the 
following. 

The CTR contains criteria for human health protection of 50 ng/L for freshwater and 51 ng/L for 
saltwater, which are expressed in the total recoverable form of the metal. 

The national recommended water quality criterion for total mercury is 770 ng/L to protect from 
chronic exposure to freshwater aquatic life and 940 ng/L for marine life (U.S. Environmental 
Protection Agency 2006b ). 
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Water Quality 

1 The Delta methylmercuryTMDL recommended water column concentration of methylmercury, 
2 protective of fish bioaccumulation, is 0.06 ng/L (Central Valley Regional Water Quality Control 
3 Board 2008b). 

4 The San Francisco Bay mercuryTMDL recommended water column concentration of total 
5 mercury is 25 ng/L (4-dayaverage). 

6 A comparison to Table 8-21 shows that the total mercury criterion (25 ngfL) is exceeded in the 
7 Sacramento River at Freeport, the Calaveras River, Suisun Bay, and Delta exports. In contrast, many 
8 of the mean and maximum methylmercury concentrations in water exceed the suggested guidelines 
9 for aquatic life (0.06 ng/L) and human health (through fish consumption). 

10 Sediment concentrations can be judged against the Section 303( d)listscreening as used by the 
11 Central Valley Water Board, based on the consensus screening \falue of 1.06 mg Hg/kg dry weight 
12 (1,060 ng/g) (MacDonald et al. 2000). Note that all total mercuryvalues in Table 8-22 are below this 
13 screening value. However, this does not accountfor the complrcated exposure pathways and 
14 methylation, which drive uptake and bioaccumulation into the food chain (Figure 8-48) more than 
15 does the total mercury concentrations in bulk sediment. Instead, sediment concentrations of 
16 mercury and methylmercury can serve. as weights ofevidence for differences among areas in 
17 mercury exposure potential from in-place or resuspended sediments. 

18 The Delta TMDL recomtnendation for small, whole-fish mercury content for protection of fish and 
19 wildlife is 0.03 mg Hgfkg wet weight (Central Valley Regional Water Quality Control Board 2008b ). 
20 This is in comparison to 2005-20015 Mississippi silversides whole~bodyme:rcury concentrations of 
21 0.03 to 0.06 mg Hg/kgwet weight in the central Delta, 0.17 mg Hg/kgwet wefght.in Yolo Bypass, 
22 and up to 0.20 mgHg/kg wet weight at the Cosumnes River site (SlottOnet al. 2007). Most of these 
23 small fish from the De,lta and Suisun Marsh exceeded the recommended Delta TMDL small-fish 
24 guideline concentrations for mercury. 

25 8.1.3.10 Selenium 

26 Background 

2 7 Seleniumis a constituent of concern in the Delta; the lower San Joaquin River, and San Francisco Bay 
28 for potential effects on water quality, aquatic and terrestrial resource~ and indirectly to human 
29 health. Because of the known effects of selenium bioaccumulation from aquatic organisms to higher 
3 0 trophic levels in the food chain, the wildlife habitat and rare, threatened, or endangered species 
31 beneficial uses are the most sensitive receptors to selenium exposure. Examples of those effects 
3 2 include reduced hatchability of fertile eggs and the development of severe, often lethal, embryo 
3 3 deformities in fish and birds (DOl 1998; Ohlendorf 2003). Selenium also affects other aquatic life 
34 beneficial uses, including warm freshwater habitat; cold freshwater habitat; migration of aquatic 
35 organisms; spawning, reproduction, and/or early development; and estuarine habitat. Additional 
3 6 nonhabitat beneficial uses that may be affected include freshwater replenishment, municipal and 
37 domestic supply, and agricultural supply. 

38 The State Water Board lists the western Delta as having impaired water quality for selenium (under 
39 Section 303[d]) (State Water Resources Control Board 2011). The Central Valley Regional Water 
40 Quality Control Board completed a TMDL for selenium in the lower San Joaquin River (downstream 
41 of the Merced River) in 2001 and Salt Slough in 1997/1999, and USEPA approved this in 2002 
42 (Central Valley Regional Water Quality Control Board 2001, 2009d). 
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Water Quality 

The Central Valley Regional Water Quality Control Board adopted amendments to the WQCP for the 
Sacramento River and San Joaquin River basinsto address selenium control in the San Joaquin River 
basin in May 2010 (Central Valley Regional Water Quality Control Board 2010a), and the State 
Water Board approved the amendments in October (State Water Quality Control Board 2010d, 
2010e ). The intent is to modify the compliance time schedule for discharges regulated under waste 
discharge requirements to meet the selenium objective or comply with a prohibition of discharge of 
agriculturalsubsurfacedrainageto Mud Slough (north), tributary to the San Joaquin River, in 
Merced County. The proposed amendments and supporting staff report include environmental 
documentation required under California Public Resources Code.21GSO:;S and 23 CCR 3775-3782. 
The environmental documentation is informed by the environmental analysisconducted by 
Reclamation and the San Luis and Delta Mendota Water ~uthority, dated December 21, 2009 
(Bureau of Reclamation 2009c ), which was prepared in compliance with the same legal provisions 
with regard to the use of the federally owned San Luis Drain. The environmental analysis concluded 
that, with the agreed-upon mitigation measures, trreamendments would have no significant effects 
on the environment. The proposed Basin Plan amendments are administrative in nature and will not 
alter any water quality objective, program goal, policy, or other scientific underpinning of the 
selenium control program for the San Joaquin River. 

The San Francisco Bay Regional Water Bocrr~ is conducting a new TMDL project to address selenium 
toxicity in the North San Francisc..o Bay (North:J:3ay), defined to include a portion of the Delta, Suisun 
Bay, Carquinez Strait, San Pablo Bay, and the Central Bay (San Francisco Bay Regional Water Quality 
Control Board 2009}.The North Bayselenitim TMDL will identifyand characterize selenium sources 
to the North Bay and the proce~ses that control the uptake of selenium by wildlife. The TMD L will 
quantify selenium loads, develop and assign waste load and load allocations among sources, and 
include an implementation plan designed to achieve the TMDLand protect beneficial uses. 

Importance in the Project Area 

Selenium is an essential trace element for hu:rna-qand other animal nutrition that occurs naturally in 
the environment: In the Delta watershed, selenium is most enriched in marine sedimentary rocks of 
the Coa~t Ranges on the western side of the San Joaquin Valley(Presser and Piper 1998). Because of 
erosion of the selenium-enriched sedimentary rock and irrigation practices used in the Central 
Valley, seU:mium concentrations in this watershed are high. It is also highly bioaccumulative, and is 
of greatest concern because it can cause chronic toxicity (especially impaired reproduction) in fish 
and aquatic birds (Ohlendorf2003; San Francisco Bay Regional Water Quality Control Board 2009). 
Bioaccumulation of selenium in diving ducks has led to health advisories for local hunters. 
Monitoring of selenium in ducks, fish, and invertebrates in the northern part of the San Francisco 
Bay has revealed concentrations that could cause health risks to people and wildlife. Although the 
entire Bay is listed as impaired by selenium, the TMDL for selenium in the Bay will focus on the 
North Bay because sources there are substantially different from sources in the South Bay. The 
primary source of selenium loading to the North Bay and the Suisun Bay area is from the Delta 
(Lucas and Stewart 2007). 

Selenium concentrations in whole-body fish or fish eggs are most useful for evaluating risks to fish, 
and concentrations in bird eggs are most useful for evaluating risks to birds (Skorupa and Ohlendorf 
1991; DOl 1998; Ohlendorf2003). Analyses of dietary items (such as benthic [sediment-associated] 
or water-column invertebrates) also can be used for evaluating risks through dietary exposure, 
although with less certainty than when using concentrations measured in fish or birds. When data 
are not available for the target receptors (fish and birds) or for their diets, concentrations can be 
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Water Quality 

1 estimated from selenium in water and suspended particulates. However, such modeling further 
2 increases the uncertainties in predictions of risk. 

3 For evaluation of risks to human health, analyses of fish fillets are most common, although the fish 
4 should be analyzed in the form that people may eat (for example, for some species or ethnic groups, 
5 whole-body analyses may be appropriate) (California Office of Environmental Health Hazard 
6 Assessment 2008). 

7 Existing Conditions in the Project Area 

8 Water Concentrations 

9 Selenium has been monitored most consistently at the mouth of the San Joaquin River at Vernalis 
10 (Table 8-23) mainly because agricultural drainage in the San Joaquin Valley is the primary source of 
11 selenium to the Delta (Cutter and Cutter 2004; Presser and Luoma 2006; Bureau of Reclamation 
12 2006; Entrix 2008; Tetra Tech 2008). 

13 Selenium also has been monitored frequently at s~Iected lo~ations north and south of the Delta and 
14 occasionally at a few locations in the D.elta. In addition, a CAL FED study (Lucas and Stewart 2007) 
15 provided results of several cruises within the proj.ect area during 2003-2004, focused primarily on 
16 the waterways between Stockton, RioVista, and Benicia (Table 8-24 and Figure 8-50). 

17 Total selenium concentrations measured on a weekly basis by the.Gentr:al Valley Water Board's 
18 Surface Water Ambient Monitoring Program at Vernalis (Airport Way m9nitoring station) show the 
19 variation in concentrations by season'and year (Figure 8-51). 

2 0 Before implementation of the Grassland Bypass Project in September 1996,selenium concentrations 
21 at Vernalis w:ere commonly twice as high as those shown in Figure S-51. Implementation of the 
2 2 Grassland Bypass11roject has led to a 60% decrease in selenium loads from the Grassland Drainage 
23 Are~ in comparison to pre-project conditions (Tetra Tech2008; SFEI Website 2008). Cutter and 
24 Cutter (2004) reported a decreased mean concentration of().68 f.lg/L at Vernalis from 1997 to 2000 
25 iritmnparison to values shown in Table 8:.:23 and datafrom a previous study from 1984 to 1988 
26 (1.25 J.ig/L). It is likely that the selenium con~entration at Vernalis will continue to decrease with 
2 7 contimred operation of the Grassland Bypass Project and .. achievement of Basin Plan objectives in the 
28 amendment described above (Central Valley Regional Water Quality Control Baord 2010a; State 
29 Water Resources Control Board 2010d, 2010e). 

3 0 Much less sampling has been conducted for selenium analysis in the Sacramento River. The most 
31 recent available data for locations in or near the Delta are from Freeport (Table 8-23). A mean 
3 2 concentration of 0.072 f.lg/L was reported for Freeport in 1984 to 1988 and 1997 to 2000 (years 
3 3 combined, with no apparent difference between the two periods), but the data are not available 
34 (Cutter and Cutter 2004). Because of the limited data from Freeport, additional values are provided 
35 from the Sacramento River at Verona and Knights Landing (upstream from Sacramento, but 
3 6 reflecting quality of water that may enter the Yolo Bypass during flooding). The maximum selenium 
3 7 concentration at those locations was 1.0 f.lg/L, and the mean concentrations were all less than 
38 0.5 f.lg/L. Only limited selenium data are available for other major tributaries to the eastern Delta. 

39 

40 
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Water Quality 

Table 8-23. Selenium Concentrations in Surface Water in the Project Area 

No. of Selenium Concentration (llgJli) 

Site Samples Min. Max. Mean Years Source 

Selenium Concentrations North of the Delta 

Sacramento River at Keswick 86 0.061 0~40 %0.21 2003-2008 DWR Website 2010 

Sacramento River at Keswicka 80 0.090 0.40 0.19 2004-2008 DWR Website 2010 

Feather River at Oroville 31 0.()33 0.37 0.19 2003-2008 DWR Website 2010 

Feather River at Orovillea 30 '% 0.052 0.:28 0.16 2003-2008 DWR Website 2010 

Selenium Concentrations for Inflows to the Delta 

Sacramento River at Verona 24 0.061 0.39 0.21 2003-2009 DWR Website 2010 
"1 

21 
~ 

Sacramento River at Verona a 0.15 0.29 0.20 2004-2009 DWR Website 2010 

Sacramento River at Knights Landing 13 0.19 1.0 0.45 2003, 2004, 2007, DWR Website 2009 
2008 

Sacramento River at Freeporta 62 0.044 1.0 0.32 1996-2001,2007- USGS Website 2010 
2010 

San Joaquin River at Vernalis (Airport Way)c 105d 0.20 2.3 0.83 1999-2007 Bureau of Reclamation 2009d 

San Joaquin River at Vernalis (Airport Way) 201 0.40 2.8 0.98 1999-2002 BDAT Website 2009 

San Joaquin River at Vernalis (Airport Way)e 453 0.40 2.8 0.84 1999-2007 SWAMP 2009 

Selenium Concentratiol}.s .vyithin{"near the Delta 

North: Cache Slough near Rjer Island Ferry 7 o.os . 0.24 0;12 1999-2000 BDAT Website 2009 

South: Old River at Trac;y Boulevard 1 0.61 O.ql 0.61 2002 BDAT Website 2009 
"'{' 

South: Old/Middle River 6 1.0 1.0 1.0 1999 DWR Website 2009 

South: Old/Middle Rivera 6 .0 2.0 1.6 1999 DWR Website 2009 

Central-West: Sacramento River near Mallard Island 11 0.06 0.45 0.11 2000-2008 SFEI Website 2010 
(BG20) 

Central-West: Sacramento River near Mallard Island 12 0.03 0.44 0.09 2000-2008 SFEI Website 2010 
(BG20)a 

Central-West: San Joaquin River near Mallard Island 11 0.03 0.40 0.11 2000-2008 SFEI Website 2010 
(BG30) 

Central-West: San Joaquin River near Mallard Island 11 0.03 0.45 0.09 2000-2008 SFEI Website 2010 
(BG30)a 
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No. of Selenium Concentration (llg/L) 

Samples Min. Max. Me;\n. Years Source 

Water Quality 

Suisun Bay 38 0.02 0.21 

Suisun Baya 38 0.02 0.44 

0.12 

0.10 

2000-2008 

2000-2008 

SFEI Website 2010 

SFEI Website 2010 

Selenium Concentrations for the Delta's Major Outputs 

Banks Pumping Plant" 71 1.0 2.0 1.0 2001-2007 MWQI 2003, 2005, 2006, 
2008 

Sources: BDAT Website 2009; DWR Website 2009, 2010; MWQI 2003, 2005t 2006, 2008;Bureau of Reclamation 2009d; SFEI Website 2010; 
SWAMP 2009; USGS Website 2010. 

Notes: Data include detected concentrations and reporting limits for undetectec:l+concentrations. Means are geometric means. 
Max.= maximum; 11g/L = micrograms per liter; Min. = minimum 
a Dissolved selenium concentration 
b Includes data collected from Colusa Basin Drain near Knights Landing lind Sacramento River below Knights Landing 
c Not specified whether total or dissolved selenium 
ct Represents the number of months with an aye rage t;;oncentration of selenium, not total samples collected 
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Water Quality 

Table 8-24. Selenium Concentrations in Surface Water Reported by CALFED Bay-Delta Program 

No. of Dissolved Selenium (llg/L) Particulate Sel~nium (llg/L) Total Selenium (llg/L) 

Site Samples Min. Max. Mean Min. Max. Mean Min. Max. Mean 

San Joaquin River at Stockton sa O.S2 1.01 0.73 o.oos 0.04 0.02 o.ss 1.03 0.76 

Calaveras River 2a o.ss 0.72 0.63 o.oos 0.03 0.01 O.S6 0.7S 0.6S 

Fourteen Mile Slough 6a 0.3S 0.94 O.S9 0.01 0.03 0.01 0.36 0.9S 0.61 

McDonald-Empire Sa 0.09 0.91 0.17 0.005 0.03 0.01 0.10 0.94 0.18 

Mildred Island South 1" 0.12 0 • .12 0.12 0502 0.02 0.02 0.14 0.14 0.14 

Mildred Island Center 1" 0.11 0.11 ~ 0.11 0.01 0.01 0.01 0.13 0.13 0.13 

Mildred Island North 1" 0.09 0.09 0.09 0.01 0.01 0.01 0.10 0.10 0.10 

Venice 1" 0.12 0.12 0.12 0.01 0.01 0.01 0.12 0.12 0.12 

Franks Tract South 1 0.10 0.10 0.10 0.00 0.00 0.00 0.10 0.10 0.10 

Franks Tract East 1 0.10 0.10 0.10 0.002 0.002 0.002 0.10 0.10 0.10 

Franks Tract West 1" 0.12 0.12 0.12 0.01 0.01 0.01 0.14 0.14 0.14 

Mokelumne River 6a CL09 0.22 0.13 0.01 0.01 0.01 0.10 0.23 0.14 

Three Mile Slough 6a 0.09 0.13 0.11 0.01 0.02 0.01 0.10 0.1S 0.13 

Sacramento River at Rio Vista 4 0.10 0.14 0.12 0.0.1 0,01 0.01 0.11 0.1S 0.13 

Antioch s 0.08 0.17 0.12 0.01 0.03 0.02 0.10 0.19 0.14 

Pittsburg East 2 0.07 0.1S 0.10 0.01 0.01 0.01 0.08 0.16 0.11 

Pittsburg West 2 0.11 0.12 0.11 0.02 0.03 0.02 0.13 0.14 0.14 

Suisun East 2 0.10 0.14 o.i~ 0.01 0.01 0.01 0.11 0.1S 0.13 

Suisun Center 2 0.12 0.14 0.13 0;02 0.02 0.02 0.14 0.1S 0.1S 

Suisun West 3 0.13 0.19 0.1S 0.01 o.os 0.02 0.1S 0.23 0.17 

Grizzly Bay East 1 0.12 0.12 Od2 0.02 0.02 0.02 0.14 0.14 0.14 

Grizzly Bay Center 3 0.10 0.17 O.i3 0.010 0.017 0.013 0.11 0.18 0.14 

Grizzly Bay West 1 0.16 0.16 0.16 0.011 0.011 0.011 0.17 0.17 0.17 

Benicia 4 0.11 0.16 0.14 0.01 0.02 0.02 0.13 0.18 0.16 

Source: Lucas and Stewart 2007. 
Notes: Data collected within 1 mile of sample stations were compiled in the same data location. Means are geometric means. 
Max.= maximum, 11g/L = micrograms per liter, Min.= minimum 
a One sample each station was collected during July 2000; all other data are from January 2003 to January 2004. 
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Water Quality 

1 Sporadic sampling has been conducted at a few locations in the Delta (Tables 8-26 and 8-27). The 
2 only two locations at which sampling was conducted over several recent years are in the 
3 Sacramento and San Joaquin Rivers near Mallard Island (near the western limit of the Delta). 
4 Observed total selenium concentrations at these stations are considered more representative of 
5 generalized Delta concentrations than of the individual rivers (Tetra Tech 2008). Total and dissolved 
6 selenium concentrations were somewhat lower at those locations during low flow in a dry year 
7 ( <0.1 f.lg/L in August 2001) than during high flow (>0.1 f.lg/L in February 2001) (Tetra Tech 2008). 
8 Cutter and Cutter (2004) reported similar flow-related patterns for thoselotations. The maximum 
9 selenium concentration found in the Delta was 2 f.lg/L at an OICl/Middle River location in the south 

10 subarea of the Delta. Except for that location, the available data show mean concentrations well 
11 below 1 f.lg/L. 

12 As noted in Table 8-23, inflow originating from the San Joaql!in River has selenium concentrations 
13 several times higher than those from the Sacramento River, bu:tflbws in the San Joaquin River at 
14 Vernalis are usually only about 10-15% of the inflow from the Sacramento River at Freeport (Tetra 
15 Tech 2008). Therefore, on an annual basis, seleniurrUoads from both rivers to the Delta are large, 
16 but selenium processes in the Delta are n:ot well characterized. Besides the normal processes of 
17 settling and mixing, a large portion ofthe ~ater in the Delta is exported for agricultural and urban 
18 uses in other parts of California. !fherelative contribution of the Sacramento and San Joaquin Rivers 
19 to the overall outflow from the Delta to the .. North Bay changes with tidal cycles and season. The 
2 0 contribution from th"e San Joaquin River can potentially increase d.uringthe drier months of 
21 September through November(Presser and Luoma 2006; Tetra 'Fecli 2008). 

2 2 Regulatory criteria with res]iect to selenium are as follows. A TMDL for selenium in the San Joaquin 
23 River was completed by the Central Valley Water Board and approy~d by USEPA in March 2002. The 
24 TMDL is irp.plemented through: (1) prohibitions of discharge of agricuit~ral subsurface drainage 
2 5 water adopted in a Basin Plan Amendment for the Control of Subsurface Drainage Discharges (State 
26 Water Board Resolution 96-078), with an effective date of}anuary, 10 1997; and (2) load allocations 
2 7 in waste discharge requirements (Central Valley Regit>nal Water Quality Control Board 2009d). As 
28 mentioned above, the Central Valley WaterBoard adopted a Basin Plan amendment in May 2010 to 
2 9 modify the compliance time schedule for regulated dischp.rges to Mud Slough (north), which is a 
30 tributary to the San Joaquin River. 

31 The water quality objective for the lower San Joaquin River at Vernalis is Sf.lg/L as a 4-day average 
3 2 for above normal and wet water year types, and 5 f.lg/L as a monthly mean for dry and below normal 
33 water year types (Central Valley Regional Water Quality Control Board 2001, 2007). Selenium 
34 criteria were promulgated for all San Francisco Bay and Delta waters in the National Taxies Rule 
35 (NTR) (San Francisco Bay Regional Water Quality Control Board 2007). The NTR criteria specifically 
36 apply to San Francisco Bay upstream to and including Suisun Bay and the Delta. The NTR values are 
37 5.0 f.lg/L (4-day average) and 20 f.lg/L (1-hour average). By comparison, the available data show that 
3 8 the maximum concentration at Vernalis has not exceeded 3 f.lg/L since implementation of the 
39 Grassland Bypass Project, and the mean is less than 1 f.lg/L for the period from 1999 through 2007. 
40 The CTR criteria for aquatic life protection in saltwater are substantially higher than the freshwater 
41 criteria (i.e., chronic 711Jg/L; acute 290 IJg/L). 

42 Selenium concentrations in water exported from the Delta via Banks pumping plant ranged from 1 
43 to 2 f.lg/L, with a mean of 1.02 f.lg/L for 2003-2007. Drinking water standards for selenium are 
44 average concentrations of 50 f.lg/L, both as the MCL-the enforceable standard that defines the 
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Water Quality 

1 highest concentration of a contaminant allowed in drinking water-and the maximum contaminant 
2 level goal (MCLG)-a nonenforceable health goal set at a level at which no known or anticipated 
3 adverse effect to human health would result, while allowing an adequate margin of safety (U.S. 
4 Environmental Protection Agency Website 2009a). On April 2, 2010, the Office of Environmental 
5 Health Hazard Assessment (OEHHA) proposed establishing a public health goal of 30 ~g/L in 
6 drinking water, based on data from adverse effects of selenium in a human population, with a 45-
7 day comment period (Office of Environmental Health Hazard Assessment.2010). Public health goals 
8 are developed for use by DPH in establishing primary drinking water standards (state MCLs). All 
9 concentrations that have been measured in the Delta, or in tributary streamsh:nmediately 

10 upgradient of the Delta, as well as those at Banks pumping plant and in the California Aqueduct, are 
11 less than 10% of the MCL and the MCLG (Table 8-23 and Table 8-24). 

12 Sediment and Fish Tissue Concentrations 

13 Very little information is available for selenium concentratiorisin sediment or biota from in the 
14 Delta (Table 8-25, Table 8-26, and Table 8-27) that:would lle useful for evaluating risks for fish, 
15 wildlife, or the people consuming them .. Selenium con.c~ntrations in sediment usually are not closely 
16 related to effects on fish or wildlife r~s'burces, although screening-level values such as those 
17 provided by DOl are sometimes used for coU:tparison to background or potential effect levels (DOl 
18 1998). Background selenium concentrations inselenium-normal freshwater environments are 
19 typically <1 mg/kgdry weight. Consequently, the concentrations reporte:dfor the Sacramento and 
20 San Joaquin Rivers near Mallard Island and in Suisun Bay (Table 8-26Jare consistent with 
21 background levels. They are well below the concentrations associatedwith effects on fish and bird 
22 populations (2.5 m.g/kg). Selenium analyses of clams from the Mallard Island loca.tions are 
2 3 consistent with other bivalves in the Bay-Delta (Linville et aL2002; Stewart et al. 2004). Whole-
2 4 body fish from the San Joaquin River near Manteca had selenium concentrations within the range of 
2 5 background ( <1-4 mgfkg,typically <2 mg/kg), although the mean was slightly higher than typical 
26 background (Table 8-27). Selenium concentrations in delta smelt from Chipps Island also were 
2 7 consistent with background. 

28 Table 8-25. Selenium Concentrations in Delta and Suisun Bay Sediment 

29 

Site 

Central-West: Sacramento 
River near Mallard Island 
(BG20) 

Central-West: San Joaquin 
River near Mallard Island 
(BG30) 

Suisun Bay 

Source: SFEI Website 2010. 

No. of 
Samples 

9 

9 

69 

Selenium Concentration 
(mg/kg) Year 

Min. Max. Mean Collected Source 

0.031 0.24 0.083 2000-2008 SFEI Website 2010 

0.087 0.34 0.21 2000-2008 SFEI Website 2010 

0.016 0.58 0.17 2000-2008 SFEI Website 2010 

Notes: Data include detected concentrations and reporting limits for non detected concentrations. Means 
are geometric means. 
Max.= maximum, mgjkg = milligrams per kilogram, dry weight concentration, Min.= minimum 
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Water Quality 

1 Table 8-26. Selenium Concentrations in Biota in or near the Delta 

2 

Selenium Concentration 

No. of (mgjkg) 

Site 

Central-West: Sacramento 
River near Mallard Island 
(BG20) 

Central-West: San Joaquin 
River near Mallard Island 
(BG30) 

Samples 

5 

5 

Chipps Islanda 41 

San Joaquin River, Dos 13 
Reis State Park and 
Mossdale Sitesb 

Min. 

4.0 

4.1 

0.70 

1.6 

Sources: Bennett et al. 2001; SFEI Website 2010. 
Notes: Means are geometric means. 

Max. 

19 

26 

2.3 

3.4 

Common 
Mean Name 

8.1 Clam 

9.1 Clam 

1.5 Delta Sme.lt 

2.6 Silversides 

Year 
Collected 

1999-2001, 
2008 

1999-2001, 
2008 

1993,1994 

May-July 
1995 

Max.= maximum, mgjkg = milligrams per kilogram, dry weight concentration, Min.= minimum 

Source 

SFEI 
Website 2010 

SFEI 
Website 2010 

Bennett 
etal. 2001 

Bennett 
et al. 2001 

a Most of the fish were collected at Chipps Island, but includes some fish ("fewer than 5") from Garcia Bend 
(near Sacramento). 

b Near Manteca 

Table 8-27. Selenium Coneentratians irHargemouth Bass 

Selenium Concentrations Selenium Concentrations 
in Fish Fillets iJ,"tWhole BodyFish 

No. of ( mgjkg, wet weight) (mg[kg, dry weight) 

Site Sf!IDples Min. Max. Min. 'Max. Mean Years 

SacramentoRiver 3 0.40 0.81 1.7 2.9 2.2 2005 
at Veterans Bridge 
Sacrament() River 9 0.27 0.12 0.46 1.: 2.7 1.9 2000,2005, 
at River Mile 44a 2007 
Sacramento River 9 0.30 0.80 0.44 1.3 3.2 1.9 2000,2005, 
near Rio Vista 2007 
San Joaquin River 8 0.15 0.63 0.40 0.77 2.5 1.7 2000,2005, 
at Vernalis 2007 
Old River near Tracy 3 0.45 0.69 0.55 2.0 2.9 2.4 2005 
San Joaquin River 9 0.22 0.89 0.38 1.1 3.5 1.6 2000,2005, 
at Potato Slough 2007 

Middle River at 6 0.37 0.58 0.47 1.6 2.3 2.0 2005,2007 
Bullfrog 

Franks Tract 8 0.15 0.70 0.37 0.79 3.0 1.7 2000,2005, 
2007 

Big Break 9 0.15 0.82 0.38 0.81 3.1 1.6 2000,2005, 
2007 

Discovery Bay 3 0.32 0.41 0.37 1.5 1.7 1.6 2005 

Whiskey Slough 2 0.35 0.47 0.41 1.6 1.9 1.7 2005 

Source: Foe 2010. 
Notes: Means are geometric means. 
Max. = maximum, mgjkg = milligrams per kilogram, Min. = minimum 
a Near Clarksburg 
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Water Quality 

A large number of fish tissue samples were collected from the Sacramento and San Joaquin River 
watersheds and the Delta between 2000 and 2007 for mercury analysis. As part of the Strategic 
Workplan for Activities in the San Francisco Bay /Sacramento-San Joaquin Delta Estuary (Water 
Boards 2008), archived largemouth bass samples were analyzed for selenium to determine the 
primary source of the selenium being bioaccumulated in bass in the Delta and whether selenium 
concentrations in bass were above recommended criteria for the protection of human and wildlife 
health (Foe 2010). Results of this study are the most relevant biota data from the Delta, and they are 
summarized in Table 8-27. 

There were no differences in selenium concentrations in largemouth bass catightin the Sacramento 
River between Veterans Bridge and Rio Vista in 2005, a~d there w~~ no difference in selenium 
concentration on the San Joaquin River between Frem<fnt Fo:rd{not shown in Table 8-27) and 
Vernalis (Foe 2010). Also, there was no difference inbass selenium concentrations in the 
Sacramento River at Rio Vista and in the San Joaquin Rivera;t Ytll'nalis in 2000, 2005, and 2007. The 
lack of a difference in bioavailable selenium between the two river systems was unexpected, 
because the San Joaquin River is considered a signif~cant source of selenium to the Delta. Selenium 
concentrations were unexpectedly higher in both river systems in 2007 than in other years, and the 
reasons for this difference are unknown. 

The Central Valley appeared to fie the $}ominant source of bioavailable selenium to bass in the Delta, 
because tissue concentrations generally decreased seaward (Foe 2010). S.elenium concentrations in 
bass were highest ina(jry water year type (2007), consistent with predictions of the Presser and 
Luoma (2006) bioaccurnulation model. 

Selenium concentrations in'thebass were compared to criteria recommended for the protection of 
human health (b'asedon fillets; 2 mg/kg, wet weight) and wildlife health (based on whole-body fish; 
"concern threshold"' of 4-9mgjkg, dry weight) (Foe 2010). Average anti maximum concentrations 
were always less thari the criteria. ········ 

S~lenium concentrations in the livers of 2 out of 86 Sacramento splittail collected from Big Break, 
Nurse Slough, and Sherman Island exceededthe concentration (>27 mg/kg; Teh eta!. 2004) at 
which growth, survival, and histopathology effects were observed in long-term laboratory studies of 
juvenilesplittail (Greenfield eta!. 2008). Mean selenium concentrations ranged from 11.8 to 16.3 
mgjkg in 2001 and from 8.36 to 8.84 mg/kg in 2002,with the highest mean concentrations 
occurring in fish from Nurse Slough (in Suisun Marsh). Other field and laboratorystudies have been 
conducted with splittail (Deng et al. 2007, 2008) and with white sturgeon (Tashjian and Hung 2006; 
Tashjian eta!. 2006, 2007) or other fish (Linville eta!. 2002; Stewart eta!. 2004), but no other 
analytical data for field-collected fish from in the Delta were found. 

Species to be considered for linkage of waterborne or food-web selenium to fish and birds will 
include those identified by the U.S. Fish and Wildlife Service (USFWS) as being at risk from selenium 
exposure in the San Francisco estuary, insofar as possible (U.S. Fish and Wildlife Service 2008). 
However, species-specific and Delta-specific bioaccumulation and trophic transfer factors are not 
available, so assessment will be qualitative. 

Current ambient water quality criteria are based on waterborne selenium concentrations, but 
US EPA published a draft ambient water quality criterion for selenium in 2004 that was based on 
selenium concentrations in whole-body fish (U.S. Environmental Protection Agency Website 2009b; 
State Water Resources Control Board 2010b). The recommendations were intended to protect 
aquatic life under the CW A. They incorporated the latest scientific information available to the 
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Water Quality 

1 agency at that time and reflect an improved approach to measuring this bioaccumulative pollutant 
2 in the aquatic environment. In October 2008, US EPA released a technical report describing the 
3 results from additional testing of the toxicity of selenium to juvenile bluegill sunfish under winter 
4 temperature conditions, and also provided references for data obtained since 2004 (U.S. 
5 Environmental Protection Agency 2008b). 

6 Recent preliminary information concerning USEP A's pending revision of the draft chronic ambient 
7 water quality criterion suggests that the agency will propose a two-part ctiterion: selenium 
8 concentration in fish egg/ovary coupled with a water screeningv'<llue (Delospers. comm. ). If the 
9 latter is exceeded, the former must be either measured or may be estimatecfusing whole-body 

10 concentrations. It is expected the water screening value. ~ill be conservative ( SQ that if the value is 
11 not exceeded, there will be no problem), and that it will be lower than the current 5 f!g/L USEPA 
12 water criterion. The number for egg/ovary selenium will be driven. by the available trout, bluegill, 
13 and largemouth bass studies. EC10 values (concentration at which 10% of offspring are affected) for 
14 those species range from about 18 to 23 mgjkg dry weight based on egg/ovary data. Consistent with 
15 USEPA's criterion calculation methodology, the egg/ ovaryCriterion is likely to be extrapolated 
16 downward from the lowest observed value arid is, thus, expected to be in the range of 15 to 18 
17 mgjkg. 

18 

19 

20 
21 
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23 
24 
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8.1.3.11 Other Trace Metals 

Background 

Trace metals occur naturally)n the environment, and can be toxic tb hUman arrd aquatic life in high 
concentrations. Tracei:netalsinclude aluminum (AI), arsenic (As),cadmitim (Cd), copper (Cu), lead 
(Pb ), nickel (Ni), silver (Ag), and zinc (Zn). The beneficial uses of I)elta waters most affected by trace 
metal concentrations include aquatic life uses (cold freshwater habitat, warm freshwater habitat, 
and estuarine habitat), harvesting activities that depend on aquatic lffe (shellfish harvesting, 

·commercial and sport fishing), and drinkingwatersurplies (municipal and domestic supply) (Table 
8-1). Metals that may pose a problem in the project area reg'arciing water quality are briefly 
described below. 

Aluminum 

Aluminum is a common element in mineral soils, and the concentration of total aluminum in water 
bodies is elevated above background levels during watershed runoff events that transport high
suspended sediment loads. Generally, a large majority of total aluminum is not bioavailable. 
Bioavailable aluminum has toxic effects on aquatic biota. For example, when waters become acidic, 
aluminum can disassociate and exist as a toxic ion. Hence, the receptor of concern for aluminum is 
aquatic life, similar to many of the other trace metals. Limited data (from the Banks and Barker 
Slough pumping plants) indicates no violations of the MCLs during water years 2001-2006. 

Arsenic 

Arsenic is a semi-metal element that is tasteless and odorless and highly toxic to humans. Long
term, chronic exposure to arsenic has been linked to cancer of the bladder, lungs, skin, kidneys, 
nasal passages, liver, and prostate (U.S. Environmental Protection Agency Website 2009c). Short
term exposure to high doses of arsenic can cause acute symptoms such as skin damage, circulatory 
system dysfunction, stomach pain, nausea and vomiting, diarrhea, numbness in hands and feet, 
partial paralysis, and blindness (U.S. Environmental Protection Agency Website 2 009c ). 
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Water Quality 

Sources of arsenic contamination in water supplies include erosion of natural deposits, agricultural 
runoff, and runoff or wastewater from industrial point sources. Arsenic is commonly found in 
volcanic rocks and metal oxides, and is commonly associated with sulfide minerals and organic 
carbon (Saracino-Kirby 2000). Arsenic is also found in certain pesticides, fertilizers, and feed 
additives used in commercial agricultural operations (Saracino-Kirby 2000; U.S. Environmental 
Protection Agency Website 2009c). Approximately 90% of the industrial arsenic used in the United 
States is used as wood preservative; industry practices such as copper smelting, mining, and coal 
burning also contribute arsenic to the environment (U.S. Enviromp.eittal Protection Agency 
Website 2009c). 

High concentrations of arsenic tend to be found more commonly in groundwater than in surface 
water bodies, and high concentrations in water bodies occurmore frequently in the western United 
States than in other parts of the country (Saracino-Kirby 2000; U.S; Environmental Protection 
Agency Website 2 009c). 

Cadmium 

Cadmium can also be toxic to humans. Long-term1chPonic exposure to cadmium has been linked to 
blood damage and several forms of cancers; short-term exposure to high concentrations of cadmium 
may cause nausea, vomiting, diarrhea; muscle cramps, salivation, sensory disturbances, liver injury, 
convulsions, shock, and renal failure (U.S. Environmental Protection Agency Website 2009d). Some 
aquatic species (e.g., Chinook salmon, Sacramento sucker, threesp1ne stickleback) tend to 
bioaccumulate cadmium,while others do not (U.S. Environmental Protection Agency 
Website 2009d; Saiki. et al. 1995),The toxicity of cadmium to aquatic life varies with the total 
hardness of the water, exhbiting generally lower toxicity as hardness increases. 

Cadmium oc(:urs naturally in zinc, lead, copper, and other.ores, whfch may erode and release 
cadm.iuminto water bodies, especially in soft, acidic waters (U.S. Environmental Protection Agency 
Websit~ 2009d). Cadmium is used in a varietyofindustrial activities and applications, including 
metal plating and, c;;oating operations, machinery and baking enamels, photography, and nickel
caClmittm and solar batteries (U.S. Environmental Protection lY'gency Website 2009d). Approximately 
9 milfion pounds of industrial cadmium were ptoduced or imported in the United States in 1986 
(U.S. Environmental Protection Agency Website 2009qJ. Cadmium can enter water bodies through 
urban or industrial wastewater, leaching from landfills, and from corrosion of some galvanized 
plumbing and water mains (Van Geen and Luoma 1999a; U.S. Environmental Protection Agency 
Website 2009d). 

Regulation of industrial and urban wastewater has led to a steady reduction in metal discharges to 
water bodies over the past two decades; however, these contaminants persist in sediments (Van 
Geen and Luoma 1999a). A study of cadmium concentrations in San Francisco Bay revealed that 
coastal upwelling of cadmium-rich sediment contributes to seasonal peaks in those levels in the Bay. 
Surface samples collected throughout the Bay confirmed an internal cadmium source unrelated to 
river discharge (Van Geen and Luoma 1999a). The results of the study suggested that concentrations 
of cadmium and other metals in the Delta and Bay water column are sensitive to river inflow, and 
may have increased in response to reduced inflows in recent years (Van Geen and Luoma 1999a). 

Copper 

Copper is found primarily in the form of ores with other elements. Copper occurs in both organic 
and inorganic forms; organic copper is an essential micronutrient for animals, while exposure to 
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Water Quality 

1 high concentrations of inorganic copper can be toxic (Bucket al. 2006; U.S. Environmental 
2 Protection Agency Website 2009e ). In humans, short-term exposure to copper can cause nausea and 
3 vomiting; long-term exposure can cause liver or kidney damage (U.S. Environmental Protection 
4 Agency Website 2 009e). Copper toxicity to aquatic life also is dependent on the water hardness. 

5 Sources of copper contamination include natural deposits, industrial and urban wastewater, and 
6 urban storm water runoff (Bucket al. 2006; U.S. Environmental Protection Agency Website 2009e ). 
7 Historical copper contamination from industrial development and mining operations persists in 
8 sediments in the Delta and Bay (Bucket al. 2006). Dissolved copper tends to bind with organic 
9 matter, resulting in a strong correlation between concentrations of dissolvei:Fcopper and organic 

10 carbon (Bucket al. 2006). This binding of copper with organic carbo11 has reduced concentrations of 
11 the toxic form of copper in San Francisco Bay to concentratio.as thatdo not pose a threat to aquatic 
12 life; without the copper-binding organic matter, it is likely that copper concentrations in the Bay 
13 would be toxic to most aquatic microorganisms (Bucket al. 2006). 

14 The most common source of copper contamination in drinking water is corrosion of household 
15 copper plumbing materials (U.S. Environmental Protection Agency Website 2009e ). This 
16 contamination cannot be directly detected or removed with conventional drinking water treatment 
17 methods; thus, US EPA requires drinking water suppliers to control the corrosiveness of their water 
18 to minimize copper contamination at the tap (U.S. Environmental Protection Agency 
19 Website 2009e). 

20 Lead 

21 Lead is a metal found in natural deposits as ores with other elelllents. Short-term exposure to lead 
22 can cause a variety of health effects, including problems withploodchemistry, mental and physical 
23 development in babies and young children, and increasesinblood pressure in some adults (U.S. 
2 4 E:nvironmehtal Protection Agency Website 2 009f). Long-term exposure to lead has the potential to 
2 5 cause stroke, kidney disease, and cancer (U.S .. Environmental Protection Agency Website 2009f). 
2 6 Lead toxicity to aquatic life also is dependent on the water hardness. 

2 7 Sources of lead contamination include natural deposits, mining, and smelting operations (U.S. 
28 Environn'lental Protection Agency Website 200<Jf1. Lead is sometimes used in household plumbing 
29 materials or in water distribution systems. Lead is alsoregulated in drinking water systems via the 
30 USEPA's Lead and Copper rule. 

31 Nickel 

3 2 Recent work has shown that the most substantial sources of nickel are in the South Bay, the next 
33 largest source is in the Delta (Yee et al. 2007). Nickel sources in the region originate from natural 
34 and human sources such as natural rock erosion, urban runoff, and wastewater treatment plants 
35 (Yee at al. 2007). Total nickel concentrations from samples in the Delta averaged 3.5 IJg/L in the dry 
36 season, and 5.11-Jg/L in the wet season. Davis et al. (2000) estimated nickel loads were 975,000 
3 7 kgjyr from San Francisco Bay bottom sediments, 410,000 kgjyr from the Delta, 49,000 kgjyr from 
38 Bay tributaries, 4,800 kgjyr from effluent, and 580 kgjyr from atmospheric deposition. 

39 Silver 

40 Silver is present in San Francisco Bay sediments, which can have toxic effects on biota (Flegal et 
41 al. 2007). Silver toxicity to aquatic life also is dependent on the water hardness. Most fluxes of silver 
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Water Quality 

1 in the Bay are from past industrial activities and wastewater treatment sources. Delta waters 
2 entering the Bay have some of the lowest river silver concentrations reported. 

3 Zinc 

4 Zinc can potentially have toxic effects on biota, although it is an essential element in the diet of these 
5 plants and animals. Zinc is used to make tires, so it is generally found at higher concentrations near 
6 highways. It is also used in manufacturing processes. 

7 Importance in the Project Area 

8 Trace metal contamination demonstrates the magnitude:of effect that human activities have had on 
9 the Delta. Sediment transport to the Bay increased by nearlyan order of magnitude during the mid 

10 1800s to early 1900s as a result of hydraulic gold n1ining operations; these sediments carried high 
11 concentrations of metal contaminants, which persist today (Van Geen and Luoma 1999b ). The effect 
12 of these residual metals in the water column is"e~~cerbafed by the decreased river inflows into the 
13 Delta in recent years, as well as the continued discharge of contaminants from stormwater runoff 
14 and other urban activities. 

15 Hayward et al. (1996), in an evaluati.on of metaJs concentrations in the San Joaquin River, found that 
16 concentrations of trace metals were uniformly low, with a few isolatedexc~ptions related to specific 
17 point sources ( e.g.1 elevated zinc near boat:~P.ocks in the Stockton f!arbor). However, relatively low 
18 concentrations in water can have effects on aquatic life. A 2006 study of sediment toxicity in the San 
19 Francisco estuary identified toxic hotspotswhere metals were founcr to causesedimenttoxicity in 
20 bivalve embryos (Antlersoriet al. 2007). 

21 Alpers et al. (2000:2)evaluated metals concentrations in the Sacramento River (Shasta Dam to Delta 
2 2 region) fnnri:July 1996 to June 1997, encompassing both,low flow and flood conditions. Their study 
23 sll.DWed that cadmium, copper, and zinc were transporteiiprimar:flyin dissolved form upstream of 
24 major agricultural activities but primarily ir{.colloidalform iiownstream. Aluminum, iron, and lead 
2 5 were tr'ahsported primarily in colloidal form at all mafnstem Sf!.cramento River sites. 

26 Existing Conditions in the Project Area 

2 7 In 2000, the Association of California Water Agencies conducted a study to summarize arsenic data 
28 from across the state and to assess the effect of US EPA's arsenic standard on California's drinking 
29 water programs (Saracino-Kirby 2000). Sampling data collected by USGS in 1990 and 2000, 
3 0 California Department of Health, DWR, Reclamation, and other sources were analyzed. The study 
31 found that the statewide average concentration of arsenic in groundwater measured between 1990 
32 and 2000 was 9.8 [lg/L, and that 22% of the 4,513 sampling stations recorded arsenic 
33 concentrations of 10 [lg/L or higher during this time period (Saracino-Kirby2000) (Table 8-28). The 
34 study found no noticeable trend in arsenic concentrations through time (Saracino-Kirby 2000). 
3 5 Thirty percent of the state's groundwater basins were found to have average arsenic concentrations 
36 of 10 [lg/L or higher at some point between 1990 and 2000 (Saracino-Kirby 2000). 

3 7 The Association of California Water Agencies study also analyzed samples from 188 sampling 
38 stations on surface water bodies, and found that the statewide average concentration of arsenic in 
39 surface water between 1990 and 2000 was 42 [lg/L; however, this average was influenced by a 
40 small number of data points with very high values. Nine percent of the sampling locations recorded 
41 average concentrations higher than 10 [lg/L during the same time period (Saracino-Kirby 2000). 
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Water Quality 

1 There was a large monitoring effort from 1988 to 1993 to assess metals in the Delta. The stations 
2 from this monitoring that coincide with other stations examined in this section include the San 
3 Joaquin River at Buckley Cove, Sacramento River at Hood (actually collected at Greene's Landing), 
4 Sacramento River above Point Sacramento, San Joaquin River at Antioch Ship Channel, Old River at 
5 Rancho Del Rio, Suisun Bay at Bulls Head Point near Martinez, and Franks Tract. Analysis of the 
6 monitoring results indicated that most metal median values were similar between locations, with 
7 zinc median values being the highest of all the metals. Results are shown in Table 8-28. 

8 Recent monitoring efforts to assess these metals in the Plan Area fs limi'l:ed to four of the selected 
9 locations, including the Banks pumping plant, the Barker Slough Pumping Plant, the Sacramento 

10 River above Point Sacramento, and the San Joaquin Riv~ratAntiochShip Chann:el (Table 8-29). The 
11 latter two stations were sampled for metals on an annual basi~.by SFEl as part of its air monitoring 
12 program (denoted as stations BG20 and BG30, resp~ctivelyJ. TheSFEI laboratory reporting limits 
13 are about 1,000 times more sensitive than the laboratory reporting limits for the Banks and Barker 
14 Slough pumping plants. 

15 Analytes examined in the present effort for the. BanR:s and Barker Slough pumping plants include 
16 aluminum, arsenic, cadmium, copper, lead, nickel, silver, and zinc. The monitoring program sampled 
17 for each of these analytes approximately T2 times "during the water years 2001 to 2006 for each 
18 location; detections are presented in Table 8-29. 

19 Aluminum detections for the Barker Slough Pumping Plant occurred each year between December 
20 and May (wet season), with the maxirnpm noted in May 2001. Arsenic, copper, and nickel were 
21 detected for almost all s'amplingevents for each location. Median values for the.se :Pletals were 
2 2 similar at the two locations. Elevated values for these metals q~c~rred primarily between January 
2 3 and March, although the copper maxima occurred during May, all representing the wet season. 

24 There was tine detectio1;1. for aluminum, one detection for lead, and three detections for zinc at the 
2 5 B'anks pumping plant. There were no detectionsfor cadmium or silver at either station, and no 
2 6 detections for lead or zinc at the Barker Slough Purriping Plant. As mentioned previously, laboratory 
2 7 detection limits for the SFEI laboratory a revery low, enabling the detection of many metals 
28 examined in the current study, as indicated in Table 8-30:; 

29 Cadmium values matched the MCL of 0.005 mg/L at several locations during the 1988-1993 study, 
3 0 but there were no detections at either the Banks or Barker Slough pumping plants during water 
31 years 2001-2006. 

32 The samples were taken between late July and late August, which does not allow examination of wet 
3 3 versus dry season results. The samples indicate that all selected metals are still present in the 
34 Sacramento and San Joaquin River outflows during summer conditions, albeit at low concentrations. 
3 5 Values for all metals were comparable for the two locations. For both locations, copper, nickel, and 
3 6 zinc occurred at higher concentrations than the other metals. 

37 Monitoring efforts in the north and south of Delta areas (water years 2001-2006) indicate that 
38 mean values for metals at the Feather River at Oroville tended to be lower than those for the 
39 Sacramento River sites, with the exception of cadmium and silver (Table 8-31 ). Mean values for the 
40 north of Delta area were all 0.02 mg/L. South of Delta mean values (arsenic, copper, nickel) appear 
41 higher than north of Delta stations examined; however, the analytical sensitivity was greater for the 
42 north of Delta stations. 
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Water Quality 

Regulatory criteria with respect to trace metals are as follows. CTR criteria exist for all examined 
metals in this study (except aluminum). CTR chronic and acute criteria for aquatic life protection in 
freshwater are hardness dependent and expressed on a dissolved basis; the CTR saltwater aquatic 
life criteria are not hardness dependent. Depending on the hardness and specific metal, either the 
freshwater or saltwater criteria may be lower than the other. The Central Valley Water Board Basin 
Plan values exist for arsenic, copper, silver, and zinc; no exceedances were noted. The San Francisco 
Bay Regional Water Board Basin Plan values exist for all metals in this study except silver; no 
exceedances were noted. California drinking water M CLs exist for all metals in this study; no 
exceedances were noted. 

Regarding the Basin Plan narrative objectives, any of the:>emetals might be considered toxic at high 
concentrations. 

Aluminum- Aluminum has a 200 ~g/L secondary drinking water standard MCL for California, 
and the primary MCL is 1,000 ~g/L. The San Francis~o Bay Regional Water Board Basin Plan 
limits the metal to 20 mg/L aluminum for agricultura~supply- irrigation, and 5 mg/L aluminum 
for agricultural supply -livestock watering. Netther the CTR nor Basin Plans include 
criteria/objectives for aluminum. CentralValley Water Board evaluates aluminum under its 
narrative toxicity objective. Water Board staff use the USEPA National Recommended Water 
Quality Criteria for alumim,1m (EPA-440 ;s=::s6-008, August 1988) to numerically interpret the 
narrative objective. 'the USEPA recommended aquatic life criterion fortypical hardness (> 10 
mg/L) and pH (>6.8) conditions is 750 ~g/L, expressed in tlfe total recoverable form. 

' .. ~ Arsenic- The MCL for arsenic in drinking water is 10 parts per Dillion (ppb) (U.S. 
Environmental Protection Agency Website 2 009c). The M CLG for dri.uking wafer is 0 ppb. 

Cadmium- The . .MCL for ~admium in drinking water is 5 11g/L (Q.S. E"nvironmental Protection 
AgencyWebsite 2009d). Applicable freshwater aquatic life criterlafpr cadmium are lower, and 
sa:ltwafer criteria arehigher, than the drinking waterMCL. 

Copper- The MCLG for copper is 1,300 11g/L (O.S;Envfronmental Protection Agency 
Website 2009e ). Applicable freshwater:and saltwa"tl;!r aquatic life criteria for copper are 
substantially lower than the MCL, and the<Central Valley Water Board Basin Plan objective for 
aquat:ft life protection is 10 ~g/L. ApplicableCTR freshwater and saltwater aquatic life criteria 
for copper are generally lower than the M CL (except the saltwater acute criterion). 

Lead - The M CLG for lead is 0 ~g/L. USEPA regulates corrosiveness of water to minimize lead 
contamination of public drinking water at the tap (U.S. Environmental Protection Agency 
Website 2009f). The concentration at which drinking water must be regulated for lead is 15 
~g/L (U.S. Environmental Protection Agency Website 2009f). 

Nickel- Nickel is listed on the Section 303(d) list for the San Francisco Bay, with the source of 
contamination unknown. However, the San Francisco Bay Regional Water Board recommended 
delisting nickel because the water quality standard is being met. The California primary MCL for 
nickel is 100 ~g/L. Applicable freshwater and saltwater aquatic life criteria for nickel are 
generally lower than the M CL (except the freshwater acute criterion). 

Zinc- Applicable freshwater and saltwater aquatic life criteria for zinc (i.e., about 80-120 ~g/L 
at moderate hardness) are considerably lower than the secondary MCL of 5,000 ~g/L. 
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Water Quality 

1 Table 8-28. Median Metal Concentrations for Selected Sites, May 1988-September 1993 

Arsenic Arsenic Cadmium Cadmium Copper Lead Lead Zinc Zinc 
Dissolved Total Dissolved Total Dissolved Dissolved Total Dissolved Total 

Location (!lg/L) (!lg/L) (!lg/L) (!lg/L) (Jlg/L) (!lg/L) (!lg/L) (!lg/L) (Jlg/L) 
San Joaquin River 3 3 5 5 5 5 5 6 10 
at Buckley Cove 
Sacramento River 2 2 5 5 5 5 5 5 6 8 
at Green's Landing 
Sacramento River above 2 3 5 5 5 7 5 5 5 10 
Point Sacramento 
San Joaquin River at 2 2 5 5 6 5 5 5 11 
Antioch Ship Channel 
Old River at Rancho 2 2 5 ~5 5 5 5 5 5 8 
Del Rio 
Suisun Bay at Bulls Head 2 3 5 5 5 7 5 5 6 15 
Point near Martinez 
Franks Tract 2 2 5 5 5 5 5 5 5 7 

San Joaquin River 10 
at Vernalis 
Source: BOAT 2009 
Notes: Units are in micrograms per liter. Sample sizes are 10 to 1:2 (exception: San Joaquin River at Vernalis, with a sample size of 15). Sample size represents 
water quality samples having values at or greater than the reporting limit. 

2 Table 8-29. Metals Concentrations at the H;!trvey Q. Banks and Barker Slough Pumping Plants, Water Years 2001-2006 

3 

Metal 
Aluminum 
Arsenic 
Cadmium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Source: BOAT 2009. 

Harvey 0: Banks Pumping Plant (!lg/L) 
Samples Minimum Maximum Mean 

one detection: 40 tJ:g/L (5/16/01) 
71 1 3 2 

no detections 
71 1 9 

one detection: 7 11g/L (11/19 /03) 
67 1 2 

no detections 

2 

1 

15J.1g/L (1/16/02), 5 Jlg/L (9/17 /03), 6J.1g/L (10/15/03) 

Median 

2 

1 

Barker Slough Pumping Plant (!lg/L) 
Samples Minimum Maximum Mean Median 

10 10 44 17 12 
72 1 5 2 2 

no detections 
72 1 8 3 2 

no detections 
72 1 7 2 2 

no detections 
no detections 

Notes: Metals measured as dissolved. All units are in micrograms per liter (!lg/L). Sample size represents water quality samples having values at or greater 
than the reporting limit. 
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Table 8-30. Metals Concentrations at the Mouths of the Sacramento and San Joaquin Rivers, Water Years 2001-2006 

Water Quality 

Sacramento River above Point Sacramento (llg/L) San Joaquin River at Antioch Ship Channel (llg/L) 

Metal Fraction Samples Minimum Maximum Mean Median Samples Minimum Maximum Mean Median 

Arsenic Dissolved 8 0.800 2.270 1.729 1.758 7 1.190 2.310 1.861 1.900 

Arsenic Total 8 0.800 2.420 2.039 2.~53 7 1.250 2.500 2.014 2.130 

Cadmium Dissolved 7 0.007 0.016 0.011 0.010 7 0.006 0.015 0.010 0.011 

Cadmium Total 7 0.015 0.032 0.027 0;026 6 0.013 0.033 0.022 0.020 

Copper Dissolved 8 1.253 3.539 1.738 1.468 7 1.410 1.888 1.654 1.606 

Copper Total 8 2.534 4.613 3.418 3.257 7 2.435 4.811 3.028 2.729 

Lead Dissolved 8 0.019 0.091 0.043 0.034 7 0.017 0.196 0.055 0.027 

Lead Total 8 0.427 1.035 0.663 0.580 7 0.263 0.950 0.530 0.445 

Nickel Dissolved 8 0.766 2.641 1.21S 1.006 7 0.727 1.470 1.059 0.975 

Nickel Total 8 2.410 6.503 3.970 3.933 7 2.034 6.726 3.157 2.523 

Silver Dissolved 4 0.001 0.002 0.001 0.001 5 0 0.001 0.001 0.001 

Silver Total 7 (},Q01 0.0'09 0.004 0.003 5 0.001 0.005 0.002 0.002 

Zinc Dissolved 8 0.160 1.410 0.711 0.595 0.253 1.818 0.712 0.510 

Zinc Total 8 2.283 7.022 4.291 3.924 7 1.983 7.055 3.321 2.705 

Source: San Francisco Estuary Institute Websi~e 2010 (Cruise Data). 
Note: All units in micrograms per liter. Sample size represents water quality sampleshaving.Valut;!s at or greater than the reporting limit. 
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Table 8-31. Metals Concentrations at Selected North and South of Delta Stations, Water Years 2001-2006 

Sacramento River at Keswick (llg/L) Sacramento River at Verona (llg/L) Feather River at Oroville (llg/L) 

"' s s 
"' s s 

"' s s 
(J) ::s ::s c (J) ::s ::s c (J) ::s ::s c 
0. s s c -~ 0. s s c <13 0. s s c <13 

s :§ ·s:;: <13 '"0 s :§ ·s:;: <13 :.a s :§ ·s:;: <13 :.a 
<13 (J) (J) <13 (J) (J) <13 (J) (J) 

Metal <13 
~ ~ ~ ~ 

<13 
~ ~ ~ ~ 

<13 
~ ~ ~ ~ Vl Vl Vl 

Arsenic (d) 25 0.81 1.93 1.27 1.22 8 0.87 1.48 1.18 1.24 22 0.38 0.67 0.52 0.51 

Arsenic (t) 28 0.84 1.94 1.36 1.30 11 0.92 1.91 1.29 1.20 23 0.47 0 .. 99 0.60 0.56 

Cadmium (d) 8 0.007 0.036 0.021 0.023 1 0.009 1 0.023 

Cadmium (t) 14 0.008 0.095 0.028 0.019 2 0.010 0.020 0.010 0.010 2 0.029 O.Oj3 0.031 0.031 

Copper (d) 25 0.49 3.18 1.40 1.06 8 0.62 4.22 1.55 1.33 22 0.42 1.54 0.70 0.61 

Copper (t) 28 0.71 4.30 1.72 1.23 11 0.85 6.54 2.62 1.91 23 ,().47 2.82 1.00 0.88 

Lead (d) 13 0.000 0.113 0.026 0.009 6 0.010 0.170 0.080 0.070 9 0.003 0.077 0.019 0.006 

Lead (t) 21 0.008 1.560 0.139 0.040 11 0.090 1.150 0.340 0.130 20 0.001 0.300 0.050 0.015 

Nickel (d) 25 0.49 2.49 1.39 1.32 8 0.58 2.57 1.27 1.13 22 0.40 1.38 0.89 0.88 

Nickel (t) 28 0.50 2.73 1.56 1.47 11 0.99 8.94 2.80 1.71 23 0.79 1.93 1.12 1.05 

Silver (d) 1 0.015 1 o.oos 2 0.020 0.030 0.030 0.030 

Silver (t) 4 0.003 0.091 0.037 0.027 3 0.020 0.070 0.040 0.040 

Zinc (d) 25 0.31 7.84 2.28 1.91 7 0.16 1.37 0.63 0.30 18 0.04 2.41 0.46 0.27 

Zinc (t) 28 1.02 11.90 3.44 2.38 11 2.68 1.16 23 0.13 2.66 0.79 0.48 

Source: BDAT 2009. 
Notes: All units in micrograms per liter. Sample size represents water qt).ality- samples having values at or greater than the repol'ting limit. 
d = dissolved 
t =total 
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8.1.3.12 Pathogens 

Background 

The beneficial uses of Delta water that are affected by pathogens in the environment are municipal 
and domestic supply, water contact recreation, shellfish harvesting, and commercial and sport 
fishing. Of these beneficial uses, municipal and domestic supply and water contact recreation are the 
receptors most affected by pathogens because direct contact or ingestion affects human health, as 
shown in Table 8-1. Pathogens of concern include bacteria, such as Escherichia coli and 
Campylobacter; viruses, such as hepatitis and rota virus; and protozoans, such as Giardia and 
Cryptosporidium. Sampling for bacterial and viral pathogens involves collection of data for fecal 
indicators, such as total coliforms or fecal coliforms, because pathogens are.less abundant and, 
therefore, harder to detect than indicator bacteria. 

Sources of pathogens include wild and domestic animals, aquatiC species, urban storm water runoff, 
discharge from wastewater treatment plants, and agrtcultural~pint and nonpoint sources such as 
confined feeding lots and runoff. Pathogens that have animal hosts can be transported from the 
watershed to source waters from natural lands orgrazed lands and cattle operations; aquatic 
species such as waterfowl also contributepathhgens directly to water bodies. Stormwater runoff 
from urban or rural areas can contain pathogens carried in wa;te from domestic pets, birds, or 
rodents, as well as sewage spills. One~ in the ambie~t environment, pathogens often die off, although 
in some instances they can survive an<feven reproduce in sediments.fn most in~tances, pathogens 
in drinking water sources are removed by:filtration or membranes, destroyed by disinfection 
techniques or UV light, or a combination. Infections in humans may arise from patrrogens that break 
through into treated drinking water or from external sources such .. as food ingestion and ingestion of 
untreated water during recreation. 

Water treatmentprocesse~t~at are focused on the removal of particulates, such as filtration and 
membranes; are generally effective at removing pat~Qgeps. fiisinfectioi1 of bacteria pathogens can 
be achieved eJfectivelyJhrough either chemical oxidation Using chlorine or ozone, or through 
exposure to UV light. Viruses can also be removed effectivelythrough chlorine or ozone oxidation. 
The treatment of protozoans is more challenging, as cysts and oocysts of protozoans cannot be fully 
removed by sand filtration and are resistant to chemicaldisinfection; however, disinfection using UV 
light has been found to be effective (Tetra Tech 2007). 

Escherichia coli 

Escherichia coli is an anaerobic bacterium that lives in the gastrointestinal tract of warm-blooded 
animals. The presence of E. coli normally is beneficial to the host through the synthesis of vitamins 
and the suppression of harmful bacteria. However, some strains of E. coli are pathogenic. Pathogenic 
E. coli affect humans by generating toxins that can result in diarrhea, inflammation, fever, and 
bacillary dysentery (U.S. Environmental Protection Agency Website 2009g). Certain strains of E. coli 
can be severely toxic to some patients, particularly children, causing hemolytic uremic syndrome 
and leading to destruction of red blood cells and occasional kidney failure (Tetra Tech 2007). The 
presence of E. coli is an indicator of fecal contamination, either by human waste, wastewater, or 
animal wastes. 
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Water Quality 

1 Campylobacter 

2 Campylobacter is a bacterium that can be found in natural waters throughoutthe year. 
3 Campylobacter jejuni is commonly present in the gastrointestinal tract of cattle, pigs, and poultry 
4 and is a leading cause of bacterial gastroenteritis in the United States. Campylobacter infection in 
5 some rare cases may be followed by Guillain-Barre Syndrome, a form of neuromuscular paralysis. 
6 Strains of Campylobacter have developed resistance to antibiotics, resulting in the difficulties with 
7 clinical treatment. 

8 Hepatitis 

9 Hepatitis is a virus that causes liver inflammation and sometimes leads to jaundiee:Hepatitis Types 
10 A and E are infectious and are transmitted through the fecal-o.t;:al route. Hepatitis A !sa well-
11 documented waterborne disease and it is widespread throughoutthe world. 

12 Rotavirus 

13 Rotaviruses are the most prevalent viruses that cause diarrhea worldwide. Rotavirus was estimated 
14 to contribute to 30 to 50% of severe diarrhea dise;:j.se in humans (Tetra Tech 2007). The virus can be 
15 transmitted through fecal-oral route and via contaminated food and water. 

16 Giardia 

17 Giardia is a parasite found in the intesti11allinings of a wide range of animals and their feces, and in 
18 contaminated water. Gidrdia can survive a wide range of temperature-::..from ambient temperature of 
19 fresh water to internal temperatures of anHnals. Among the many spedes of Giardia, Giq.rdia Iamblia 
2 0 infects humans and caus~s diatrh~a and abdominal pain. Giardia Iamblia has been found in 
21 wastewater and has been related to :several outbreaks of waterborne disease around the world 
22 (Tetra Tech 2007). 

2 3 Cryptosporidium 

24 Cryptosporidlum are single-celled, intestinal parasites that in,fecthumans and a variety of animals. 
2 5 These parasites can infect epithelial cells of the intestinal wall and a.re excreted in feces as oocysts. 
26 Cryptosporidium has a wide range of hosts, includingdomesticand wild animals. Symptoms of 
2 7 cryptosporidiosis, a disease caused by ingestion of Cryptosporidium, include diarrhea, stomach 
28 cramps, upset stomach, and slight fever; more serious symptoms can result in weakened immune 
29 systems (U.S. Environmental Protection Agency 1999). Cryptosporidiosis is a major cause of 
30 gastrointestinal illness around the world, especially to individuals with compromised immune 
31 systems. For these people, the symptoms can be more severe or life threatening. 

32 Importance in the Project Area 

3 3 A conceptual model of pathogens and pathogen indicators was recently developed for the Central 
34 Valley Drinking Water Policy Workgroup (Tetra Tech 200~. The pathogen and indicator data 
3 5 compiled for the model consisted primarily of measurements of total and fecal coliforms and£. coli, 
3 6 some limited data on other species of coliforms, and even more limited data on pathogens such as 
37 Cryptosporidium and Giardia. Fecal indicator concentrations are highly variable both temporally and 
38 spatially, and can vary by orders of magnitude (Tetra Tech 200~. The variable nature of pathogen 
39 and indicator concentrations in surface waters, and the rapid die off of many of these organisms in 
40 the ambient environment, makes it very difficult to quantify the importance of different sources on a 
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Water Quality 

scale as large as the Central Valley, especially for coliforms that are widely present in water. A single 
source in close proximity to the sampling location can dominate the coliform concentrations 
observed at a location downstream of several thousand square miles of watershed. 

Of the known sources of coliform discharges into the waters of the Central Valley, it was found that 
wastewater total coliform concentrations for most plants were fairly low ( <1,000 most probable 
number per 100 milliliters [MPN/100 ml]), whereas the highest total coliform concentrations in 
water(> 10,000 MPN/100 ml) were observed near samples influenced by urban areas (Tetra Tech 
2007). In fact, the regional water boards limit publicly owned treatmentworksdischarges to <23 
MPN/100 ml in National Pollutant Discharge Elimination System (NPDES) permits, with most plants 
limited to <2.2 MPN/100 ml. In the San Joaquin River valley, comparably high conj:entrations of E. 
coli were observed for waters affected by urban environments and intensive agriculture in the San 
Joaquin Valley (Tetra Tech 2007). Fecal indicator data showed minimalrelationships with flow 
rates, although most of the high concentrations were observed during the wet months of the years, 
possibly indicating the contribution of stormwater runoff(TetriTech2007). 

Existing Conditions in the Project Area 

There are limited pathogen data at the locations examined, as indicated in Tetra Tech (2007), and 
pathogen concentrations are highly variable in time an:dspace. Data for Cryptosporidium and 
Giardia along the Sacramento River sl}owed that these parameters were often not detected, and 
when detected, the concentrationsWere generally very low (Tetra Tech 2007). The low incidence of 
these pathogens could be caused by the presence of natural or artificial barr~ets that limit transport 
to water, by the substantial die off<of oocysts that do reach the water, as w~H as limitations in the 
analytical detection of Cryptos);loridium oocysts in natural waters (Tetra l{:~ch 20071: 

+ 

Regulatory criteria with respect to pathogens are as follows. The Centr<;tl Vallf!'yRegional Water 
Quality Control Board B;;tsin Plan specifies water contact recreation criteria for fecal coliform 
bacteria.to not exceed ageometric mean of 200 organism/HYO ml in any 30-day period (based on a 
minimum of s samples), nor more than 10% of the total number of samples taken during any 30-day 
period to exceed 400 organisms/100 ml. According to Tet~a Tech {2007) these criteria have been 
exceeded atseveral of the water quality locations in the present stu'dy. The Central Valley Regional 
Water Quality Control Board Basin Plan water quaUty objectives for pathogens are detailed in 
Appendix SA. Data are inadequate to assess whether tlie sites examined in this study exceeded these 
standards. The federal and state drinking water MCLs for pathogens are treatment technology 
performance requirements that essentially require complete removal. Pathogens are listed on the 
2010 Section 303(d) list for the Stockton Deep Water Ship Channel, with sources including 
recreational and tourism activities [nonboating] and urban runoff/storm sewers. 

USEPA's surface water treatment rules require that systems using surface water, or groundwater 
under the direct influence of surface water, to: (1) disinfect water to destroy pathogens; and (2) 
filter water or meet criteria for avoiding filtration to remove pathogens, so that the following 
contaminants are controlled at the following levels (U.S. Environmental Protection Agency 
Website 2009g). 

Total coliform: no more than 5% positive samples in a month (for water systems that collect 
fewer than 40 routine samples per month, no more than one sample can be positive per month). 
Every sample that has total coliform must be analyzed for either fecal coliforms or E. coli. If two 
consecutive total coliform positive samples occur, and one is also positive for E. coli/fecal 
coliforms, the system is deemed as having an acute MCL violation. 
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Viruses: 99.99% removal/inactivation 

Giardia Iamblia: 99.9% removal/inactivation. 

Cryptosporidium: 99% removal. 

8.1.3.13 Pesticides and Herbicides 

Background 

Water Quality 

Pesticides are found in water bodies throughout the Delta. Pesticides enter rivers, streams, and the 
estuary in complex mixtures, and are found in winter storm water runoff frorii urban areas and 
irrigation return water from agricultural areas. The timing of pesticide input to Delta waters is 
related to application rates, when pesticides are applied to farmedland,runoff events, and other 
transport processes (Kuivila and Jennings 2007). Concern aboutpesti~ides is primarily associated 
with "nontarget" organism toxic effects-because many pesticides haVe been developed to "target" 
insect pests (e.g., neurotoxins), these pesticides also li.ave the potential to harm other organisms, 
including humans. Pesticide toxicity, like all toxins, is related to the dose an organism receives. For 
example, a pesticide applied to a rice field in th~SaGramento Valley may be diluted many times 
before it reaches irrigation return canals ana the Sacramento River. Consequently, the beneficial 
uses most directly affected by pesticide .. concentrations include aquatic organisms (cold freshwater 
habitat, warm freshwater habitat, and estuarine habitat), Rare, Threatened, and/ or Endangered 
species, harvesting activities{ shellfish harvesting and commercial and sport fishing), and drinking 
water supplies (municipal and domestic supply) (Table 8-1 ). 

Pesticides may be described in two general categories: current use pesticides and legacy pesticides. 
Current use pesticideslnclud.e carbamates (e.g., carbofuran ), organophosphates (e.g. chlorpyrifos, 
diazinon, methyl parathion, malathion), thiocarbamates (e.g., molinate, thiobencarb), and more 
recently pyrethroids (e,g., permf:fthrin, cypermethrin), a class of synthetic ihst;cticides applied in 
urbanand agricultural area.s.These chemicals have toxic effects on the nerv~us systems of 
terrestrial and aqlla!ic life, and some are toxic to the hm::nan nervous system (California Department 
of Water Resources 2005a; U.S. EnvironmentalProtection Ag~ncy2008c). USEPA has begun to 
phase ortfcertain uses of organophosphatesbecause oftheir:potential toxicity in humans, which has 
led to the ghidual replacement of organophosphatesby pyrethroids (Werner et al. 2008). 

In addition to insecticides such as organophosphates and pyrethroids, herbicides are applied 
throughout the watershed. Aquatic herbicides are applied to control invasive aquatic plants in 
irrigation canals and in the Delta (CALFED Bay-Delta Program 2008a). A recent assessment of 
heavily used aquatic herbicides suggests that there is limited short-term and no long-term toxicity 
directly attributable to their use (Siemering et al. 2008). However, acute toxicity to algae (i.e., 
Selenastrum capricornutum) also has been found in numerous studies, and attributed to the widely 
used agricultural organophosphate herbicide diuron (de Vlaming et al. 2005). 

Legacy pesticides include primarily organochlorine pesticides such as 
dichlorodiphenyltrichloroethane (DD1) and "Group A Pesticides" (aldrin, dieldrin, chlordane, 
endrin, heptachlor, heptachlor epoxide, hexachlorocyclohexane [including lindane], endosulfan, and 
toxaphene). These chemicals are highly persistent in the environment. Although they were banned 
in the 1970s because of their health and environmental effects, the compounds and their byproducts 
are found throughout the Delta at elevated concentrations (CALFED Bay-Delta Program 2008a). 
Organochlorines are prone to accumulation in sediments, and typically enter the Delta via rivers and 
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Water Quality 

streams during high stream flow events (Pereira eta!. 1995; USGS 2005; Leatherbarrowet a!. 2006). 
Ecological effects of pesticide contamination (e.g., fish toxicity) reflect the cumulative influence of 
pesticides currently in use, those used historically, and the constantly changing new pesticides 
introduced for agricultural practices (CALFED Bay-Delta Program 2008a). 

Pesticides are regulated at the federal level by USEPA, which administers pesticide regulations 
included in the Safe Drinking Water Act (SDWA) that sets MCLs for common pesticides (U.S. 
Environmental Protection Agency 2008d). Pesticides were identified in the CALFED Bay-Delta 
Program Water Quality Program Plan as constituents to monitor, although pesticides were generally 
found to be below levels of concern to drinking water (CALFED Bay-Delta Pn:lgram 2000), Section 
303( d) requires states to identify impaired water bodies and develop TMDLs for pesticides if they 
are limited to adverse effects on aquatic life or other beneficial us~s of ater bodies, thereby 
impairing the use. 

The Department of Pesticide Regulation, an agency within the California Environmental Protection 
Agency (Cal/EPA), is charged with administering California's statewiae pesticide regulatory 
program, the largest of its kind in the nation. It adm'inisters the CCR Title 6 (Food and Agriculture), 
which restricts the use of pesticides near water bodies and establishes Pesticide Management Zones 
and reporting requirements for pesticide us~. The Department of Pesticide Regulation also conducts 
pesticide-monitoring activities. It and other agencies responsible for water quality, such as State 
Water Board, promote use of Best Managep1ent Practices and other preventive measures to reduce 
pesticide contaminationofwater bodies. Fore~ample, rice growers arereq~ired to hold water on 
their fields following application of rice Resticiaes to allow for degradation of pesticides to occur, 
reducing concentrations contained !n rice field runoff that enters waterways adjacent to treated 
fields (Newhart 2002). 

Importance in the Project Area 

Organophospliates have been shown to be present at elevatedconcentratiorts in tributaries and the 
Delta, ahd pyrethroids at toxic concentrations have be_en detected in water bodies draining 
agricqltural areas in the Central Valley, as well as urban creeks in the Delta region (Werner et al. 
2008; W~stoh and Lydy 2010). The Section 303(d)Jist of impairedwater bodies identifies nine 
locations in the Delta where water quality is impaired by legacy pesticides (State Water Resources 
Control Board 2011). 

The critical pathways for pesticides entering the Delta include agricultural and urban storm water 
runoff, irrigation return water, drift from aerial or ground-based spraying, and periodic release of 
agricultural return flows from rice production (Wa-ner and Oram 2008). Agricultural inputs are 
dominant, but urban inputs are also substantial in areas of high population density (CAL FED Bay
Delta Program 2008a), and appear to be a primary source of pyrethroid insecticides entering urban 
creeks. For example, Weston and Lydy (2010) demonstrated that urban runoff produced pyrethroid 
concentrations exceeding acutely toxic thresholds. The authors also found that the pyrethroids 
passed through secondary treatment systems at wastewater treatment facilities, suggesting possible 
sewer disposal of pyrethroids (e.g., household pesticides). 

The fate and effects of pesticide mixtures in the Delta and the implications of pesticide mixtures for 
populations of native species are not well understood (CAL FED Bay-Delta Program 2008a; Werner 
and Oram 2008). Monitoring data for pyrethroids in water and sediment are scarce or do not exist, 
confounding attempts to estimate loads of pyrethroids transported to the Delta from the Central 
Valley (Werner and Oram 2008; TDC Environmental2010). Implementation ofTMDLs has reduced 
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1 concentrations of some pesticides in the Delta (e.g., chlorpyrifos and diazinon); incidences of toxicity 
2 attributable to organophosphate pesticides have substantially declined compared to observations in 
3 the early 1990s (CALFED Bay-Delta Program 2008b). 

4 There was a large monitoring effort from 1988 to 1993 to assess pesticides in the Delta for DDT 
5 compounds (DDT, DOE, and DOD), the "Group A Pesticides," as well as chlorpyrifos, diazinon, 
6 atrazine, and thiobencarb (BOAT 2009). The stations from this monitoring that coincide with the 
7 present stations examined include the San Joaquin River at Buckley Cove, Sacramento River at Hood 
8 (actually collected at Greene's Landing), Sacramento River above Point Sacramento, San Joaquin 
9 River at Antioch Ship Channel, Old River at Rancho Del Rio, Suisun Bay at Bulls Head Point near 

10 Martinez, and Franks Tract. Analysis of the monitoring results indieated that most pesticides were 
11 near or below laboratory detection limits. 

12 Existing Conditions in the Project Area 

13 The following discussion of diazinon and chlorpyriphos represent$ an example of pesticide 
14 dynamics in the Delta (Central Valley Regional Water Quality Control Board 2006). While these 
15 insecticides have uses in urban areas, general publ.ic use( e.g., o'ver-the-counter purchase) has been 
16 greatly limited because of regulation. In agdcultural appliccations, they are applied during the 
17 dormant season (Decemberthrough February)and tl!e ~rrigation season (March through 
18 November). Dormant orchards (nuts and fruits) are sprayed to limit pest damage. Application totals 
19 for diazinon (1999-2003 avei'age)were 52% dormant season and 48% irrigation season (47,652 
2 0 pounds total); application totalsfor chlorpyrifos (1999-2003 average} were 30/o dormant season 
21 and 97% irrigation season (114, 101 pounds total). 

2 2 Monitoring for diazinonsl.fggests that higher concentrations occur in Delta: back sloughs and small 
2 3 upland drainages, with lower concentrations occurring in Delta isH:irtd drains, main rivers, and 
24 tributaries (Table 8-32). MonitOring for chlorpyrifos suggests tha:thighereoncentrations occur in 
2 5 Delta back sloughs, Deltatsl~nd drains, and small upland drainages, with lower concentrations 
26 occurcring in main rivers and tributaries (Table 8-33.). 

2 7 Table 8;.;32 .. Diazinon Concentrations, by Water Body Category 

Median 90th Percentile 
No. of Concentration Concentration 

Water Body Type Samples (ng/L) (ng/L) 

Delta Back Sloughs 352 13 300 

Delta Island Drains 57 0 17 

Delta Rivers and Main 774 0 97 
Delta Waterways 

Major Delta Tributaries 2,056 0 80 

Small Upland 146 16 150 
Drainages 

Source: Central Valley Regional Water Quality Control Board 2006. 

Note: ng/L = nanograms per liter 

Maximum 
Concentration 
(ng/L) 

1,400 

82 

797 

1,700 

2,790 

Samples 
>160 ng/La 

56 (16%) 

0 (0%) 

31 (4%) 

106 (5%) 

13 (9%) 

a Proposed acute toxicity water quality objective for diazinon to protect invertebrates 
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Water Quality 

1 Table 8-33. Chlorpyrifos Concentrations, by Water Body Category 

Median 90th Percentile Maximum 
No. of Concentration Concentration Concentration Samples 

Water Body Type Samples (ng/L) (ng/L) (ng/L) >25 ng/La 

Delta Back Sloughs 373 0 68 677 62 (17%) 

Delta Island Drains 57 5 46 360 11 (19%) 

Delta Rivers and Main 722 0 0 76 7(1%) 
Delta Waterways 

Major Delta Tributaries 1,887 0 7 700 32 (2%) 

Small Upland Drainages 148 0 87 180 35 (24%) 

Source: Central Valley Regional Water Quality Control Board 2006: 
Note: ng/L = nanograms per liter 
a Proposed acute toxicity water quality objective for chlorpyrifos to prcifect invertebrates 

2 

3 More recent monitoring efforts to assess these apd other examined pesticides are limited to four of 
4 the selected locations for this section, including tli:e Banks. pumping plant, the Barker Slough 
5 Pumping Plant, the Sacramento River above Point Sacramento, and the San Joaquin River at Antioch 
6 Ship Channel. The latter two stations were sampled for pesticides on an annual basis by SFEI as part 
7 of its monitoring program (denoted as stations BG2() and BG30, respectively). The SFEI laboratory 
8 reporting limits are on the order ofplcograms per liter (pg/L), which are about10,000 times more 
9 sensitive than the laboratory rej:Yorting limits for the Banks and Barker Slough Pumping Plants. This 

10 difference is evident in that there were very few analyte detections forthese two stations. 

11 Analytes examined in the pfesent effort for the Banks and Barker Slough Pumping Plants inc! ude the 
12 "Group A Pesticides" taldrin, dieldrin, chlordane, endrin, heptachloi·, hepta~hlof epoxide, lindane, 
13 endosulfan, and toxaphene), DDT products (p,p'-DDD, p,p'-DDE, and p;p'-DDT), atrazine, 
14 chlorpyrlfos, dfazinon, glyphosate, malathion, molinate, metQ;yl parathion,.permethrin, simazine, and 
15 thiobencarb.The monitoring program sampled fortheseanaljl'tes approximately 16 times during 
16 the wateryea;rs 2001to 2006 for each location. Detections were liNited to those presented in Table 
17 8-34. 

18 Table 8-34. Pesticide Concentrations at the Harvey 0. Banks and Barker Slough Pumping Plants, 
19 Water Years 2001-2006 

20 

Pesticide Harvey 0. Banks Barker Slough 

Chlorpyrifos 0.03 !Jg/L (3/16/05) 

Diazinon 0.011Jg/L (3/21/01) 0.011Jg/L (3/21/01) 

Molinate 0.04 !Jg/L (6/16/04) 0.04 !Jg/L (6/15/04) 

0.12 !Jg/L (3/21/01) 0.02 !Jg/L (3/21/01) 

Simazine 
0.02 !Jg/L (3 /20 /02) 0.241Jg/L (3/16/05) 

O.ll!Jg/L (3/16/05) 0.02 !Jg/L (6/15/05) 

0.05 !Jg/L (3/15/06) 0.461Jg/L (3/15/06) 

Source: BDAT 2009. 
Notes: Data represent water quality samples having values at or greater than the reporting limit. 
!Jg/L = micrograms per liter 
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Water Quality 

These detections generally occurred during the wet season during wet years. The exception is for 
molinate, which was detected during the early summer of a dry year (2004). 

As mentioned previously, laboratory detection limits for the SFEI laboratory are on the order of 
pg/L. These very low detection limits have enabled the detection of many pesticides examined in the 
current study, as indicated in Table 8-35. 

The samples were taken between late July and late August, which does not allpw examination of wet 
versus dry season effects. The results suggest that many of the "legacy" pesticides are still present in 
the Sacramento River and San Joaquin River outflows during summer conditions; albeit at low 
concentrations. Chlorpyrifos, diazinon, and DDT median concentrations were htgher than the other 
pesticides; median concentrations for nearly all pesticides were higher in the Sacramento River 
compared to the San Joaquin River. 

Monitoring efforts at the north of Delta stations since 2001 have resulted in no pesticide detects, 
""""""" 

while monitoring at the south of Delta stations result~diri v~rious detections. The California 

Aqueduct at Check 13 had detects for chlorpyrifos (3/J5/05~0.021Jg/L), diazinon (3/20/01, 0.01 
1-Jg/L), and metolachlor (6/14/05, 0.11-Jg/L), as well as numerous detects for diuron (8 detects 

"'l, 

between 3/15/00 and 9/15/09, ranging from 0.27 to 3.21-lg/L) and simazine (13 detects between 
3/15/00 and 9/15/09, ranging from 0.02~o 0.141-Jg/L). The California Aqueduct at Check 29 had 
detects for chlorpyrifos (9/20/05, 0.011-Jg/L) and dacthal (9/19/07, 0.121-Jg/L), as well as 
numerous detects for diazindn (4 detects between 3/20/01 and 6/22/06, ranging from 0.01 to 0.03 
1-Jg/L), diuron (7 detects between 3/14/00 and9j15/09, ranging from 0.29tol.21Jg/L) and 
metolachlor (detects on 6/1.5j04>and 6/21/05,0.01 and 0.011-Jg/L). 

Regulatory criteria withrespecHopesticides are as follows. Pesticide~ on tne Section 303 (d) list 
include chlordane (Sa.n Francisco Bay, source: nonpoint), chlorpyrifos{CentralV<Illey, sources: 
agriculture, urban runoff/storm sewers), DDT (San Francisco Bay, source: non point; Central Valley, 
source: agricult;l..lre), diazinon (Central Valley, sources: agriculture, urBan runoff/storm sewers), 
dieldrll"l (Sati FranCisco Bay, source: non point), and Group A pesticides (Central Valley, source: 
agriculture). :}'he Central Valley Regional Water Quality Control Board and San Francisco Bay 
Regional Water Quality Control Board Basin Plans contain narrative objectives for pesticides and 
toxicity. 

There are several pesticides with water quality criteria listed under the CTR, the Central Valley 
Regional Water Quality Control Board Basin Plan, the San Francisco Bay Regional Water Quality 
Control Board Basin Plan, and the California drinking water M CLs (Table 8-1). There were no 
exceedances for the Central Valley Regional Water Quality Control Board Basin Plan chlorpyrifos or 
diazinon objectives. No criteria are listed for the San Francisco Bay Regional Water Quality Control 
Board Basin Plan for the pesticides examined. No California drinking water M CLs were exceeded at 
the stations examined. 

A target list of pesticides has been developed by the Central Valley Regional Water Quality Control 
Board (2009e) for the purpose of risk assessment in the project area. The list was based on work by 
Urban Pollution Prevention Projects for the San Francisco Estuary Project (TDC Environmental 
2008). Eight of the 38 pesticides considered highly toxic to aquatic organisms are pyrethroids, and 
the process has begun to establish water quality criteria for bifenthrin, lamda-cyhalothrin, and 
cyfluthrin (Central Valley Regional Water Quality Control Board 2010b ). 
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Water Quality 

1 Table 8-35. Pesticide Concentrations at the Mouths of the Sacramento and San Joaquin Rivers, Water Years 2001-2006 

Sacramento River above Point Sacramento (llg/L) SaQ Joaquin River at Antioch Ship Channel (llg/L) 

Pesticide Fraction Samples Min. Max. Mean Median Sarnptes Min. Max. Mean Median 

Aldrin Dissolved 4 1 3 2 2 2 <1 2 1 1 

Aldrin Total 1 4 4 4 4 1 3 3 3 3 

Chlorpyrifos Dissolved 4 300 1,070 719 753 4 76 789 486 541 

Chlorpyrifos Total 4 332 1,070 727 753 4 90 789 490 541 

Diazinon Dissolved 3 511 765 59.9 520 4 229 1079 515 375 

Diazinon Total 3 511 765 599 520 4 229 1079 605 557 

Dieldrin Dissolved 7 56 110 85 82 5 49 81 68 73 

Dieldrin Total 7 60 117 89 84 6 52 87 74 77 

Endosulfan I Dissolved 5 11 57 32 31 2 13 13 13 13 

Endosulfan I Total 2 31 43 37 37 3 13 35 20 13 
v 

Endosulfan II Dissolved 1 ,34 34 34 34 1 3 3 3 3 

Endosulfan II Total 0 1 3 3 3 3 

Endrin Dissolved 4 2 2 2 2 3 2 2 2 2 

Endrin Total 2 2 2 2 2 2. 2 2 2 2 

Heptachlor Dissolved 4 <1 2 1 1 1 1 1 1 1 

Heptachlor Total 2 2 3 2 2 1 1 1 1 1 

Heptachlor Epoxide Dissolved 7 2 24 7 4 5 4 15 6 4 

Heptachlor Epoxide Total 6 2 24 7 4 4 3 15 6 4 

Sum of Chlordanes Dissolved 6 25 106 48 
"$' 

40 5 20 55 37 30 

Sum of Chlordanes Total 5 20 143 66 51 4 27 68 46 45 

Sum ofDDTs Dissolved 7 153 227 188 194 5 93 144 124 131 

Sum ofDDTs Total 7 266 546 368 366 6 175 257 214 210 

Source: SFEI Website 2010. 
Notes: All units in picograms per liter (pg/L). Sample size represents water quality samples having values at or greater than the reporting limit. 
Values for "dissolved" may exceed "total" because of rejected laboratory samples. 
DDT= dichlorodiphenyltrichloroethane; Max.= maximum; Min.= minimum 

2 
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Water Quality 

8.1.3.14 Boron 

Background 

Boron is a naturally occurring compound found in sediments and sedimentary rocks in the form of 
borates (e.g., boron oxide, boron acid, borax). Natural weathering of rocks is thought to be the 
primary source of boron compounds in water and soil (ATSDR 2009'J.Human uses of boron 
compounds include production of glass, ceramics, soaps, fire retardants, pesticides, c;osmetics, 
photographic materials, and high-energy fuels (U.S. Environmental Protection Agency 2008e). 
Agricultural supply beneficial uses are potentially the most s:ensitive receptor to boron 
concentrations as a result of the potential for toxic effects on crops and reduced yields (Table 8-1 ). 

Even though it is found naturally in many frui.ts and vegetables, boron does not accumulate in 
human tissues (Waggot 1969; Butterwick et al. 1989):While boron may possibly serve as a trace 
mineral nutrient for humans, it has potential detrimental health effects such as nausea, vomiting, 
swallowing difficulties, diarrhea, and rashes due to acute overdoses (U.S. Environmental Protection 
Agency 2008f). Related effects have al$O'O.ecurredin animals. Aquatic plants and animals accumulate 
boron, but residues do not increase through the food chain (Moore 1991). 

The richest deposits in th~United States are located in California ( sediments.and brines). Other 
natural sources include releases to air from oceans, volcanoes, and geothermal steam (Graedel 
1978). Total natural globalrereases ofboron from weathering, volcanoes, and geotnelffilal steam are 
approximately 360,000 metric tons per year (Moore 1991), while releases from seawater range 
from 800,000 to 4,000,000 metric tons per year (U.S. Environmental Protection Agency 2008f). 

Anthrqpogenicr~leases of boron compounds occur througl:rsuch pathways as air emissions (power 
plai{~S, chemic::al plants, manufacturing facilities), s-oils (fertill:ters, herbicide, and industrial wastes), 
and water (industrial wastewaters, municipal sewage) (ATSDR 20Q7). Approximately 180,000 to 
650,000 metric tons of boron are released annually into the atmosphere from the industries that use 
boron and boron-containing products (U.S. Environmental Protection Agency 2008f). 

US EPA recently evaluated boron and its potential for contamination of drinking water supplies 
(73 Federal Register 44,251-44,261 ), and made a determination not to regulate boron with a 
National Primary Drinking Water Regulation. Because boron is not likely to occur at concentrations 
of concern when considering both surface and groundwater systems, USEPA believes that a National 
Primary Drinking Water Regulation does not present a meaningful opportunity for healthrisk 
reduction. 

Importance in the Project Area 

Excessive concentrations of boron in irrigation water can lower crop yields, in addition to human 
consumption concerns from Delta drinking water diversions. In a study of groundwater from the 
Sacramento Valley aquifer, boron was detected in all 31 samples, in concentrations ranging from 12 
flg/L to 1,100 flg/L (Dawson 2001). The median concentration was 42 flg/L. Two of the 31 samples 
had concentrations in excess of the then-current Health Advisory Level of 600 flg/L. 

Assessment of how human atmospheric emission sources of boron in the Delta directly affect the 
Delta would be difficult, given the complexity of area meteorology. Such sources would need to be 
identified and undergo air transport modeling to determine deposition rates onto land and water in 
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Water Quality 

the Plan Area. Human activities related to boron land and water emissions may be more easily 
quantified. Land applications of boron in the Delta may include fertilizer, herbicide, and industrial 
waste, while water sources may include industrial wastewaters, municipal sewage, and agricultural 
return drains. 

The Lower San Joaquin River is listed on the Section 303(d) list as impaired for salinity and boron. 
The impairment extends from downstream of the Mendota Pool to the Airpor:tWay Bridge near 
Vernalis. The Section 3 03 (d) listing requires development of a TMD L for salintty.and boron in the 
Lower San Joaquin River (California Environmental Protection Agency ZOOS). The salinity and boron 
water quality objectives in the lower San Joaquin River at Vernalis have not been.exceeded since 
1995. The standard is a 30-day running average. 

Approximately 85% of the boron load originates from the western sh:le ofthe Lower San Joaquin 
River, represented by the Grasslands and Northwest Side. Subareas. Agricultural drainage, discharge 
from managed wetlands, and groundwater accretions~are the prh:u:;iple sources of boron loading to 
the river. Additionally, large-scale, out-of-basin water transfers have reduced the assimilative 
capacity of the river, thereby exacerbating the water quality issues associated with boron. 

The source analysis contained in the Central VaHey Regtonal Water Quality Control Board's TMDL 
describes the magnitude and location of the soul"'ces of boron loading to the Lower San Joaquin 
River. The watershed is divided into seven component subareas to elucidate differences in boron 
loading between different geographkareas (Figure 8-52). 

Contributions of boron to the Delta also orrginate from other sources, fnclurling the .. Sacramento 
River, the East Delta tributaries, Delta agricultural return drains, and tlie San Francis.co Bay. The 
next section describes/how aU of these sources, in addition to the Sanjo;1quinRiver, contribute to 
boron concentrations in the belta. 

Existing Gonditions in the"Project Area 

Most e~amin~d locattons in the Delta have had low concentr;1tions of boron in recent years (water 
years 2001'-'Z006), with mean values typically ranging frorri 0\J. to 0.3 mg/L (Figure 8-53). The 
Sacramento E.iver at Mallard Island location had a mean value of 0.5 mg/L. Maximum boron values 
were typically in the 0.1 to 0.5 mg/L range, with higher.~alues at the San Joaquin River near Vernalis 
(0.8 mg/L) and the Sacramento River at Mallard Island (l.bmg/L). 

Minimal data were available for the north of Delta area, while the mean value for the south of Delta 
stations was 0.2 mg/L (Table 8-36). 

Time series data indicate that boron concentrations at the examined stations generally fluctuate on 
an annual basis (Figure 8-54 and Figure 8-55). Higher values have tended to occur during the 
months of November through March. 
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1 Table 8-36. Boron Concentrations at Selected North and South of Delta Stations, Water Years 
2 2001-20063 

Location 

Sacramento River at Keswick 

Sacramento River at Verona 

Feather River at Oroville 

American River at WTP 

California Aqueduct at Check 13 

California Aqueduct at Check 29 

Source: DWR 2009b. 
Notes: 
mg/L = milligrams per liter 
nja =not available 
WTP = watertreatmentplant 

Samples 

1 

nja 

nja 

nja 

64 

74 

Boron (dissolved, mg/L) 

Minimum Maximum Mean Median 

0.1 

0.1 0.4 0.2 0.2 

0.1 0.3 0.2 0.2 

a Sample size represents water quality samples havliigvah;esat or greater than the reporting limit. 

3 

4 Regulatory criteria with respect to boron are as follows. There are no numerical water quality 
5 objectives for the Delta i.nthe CTR and t;he Central Valley Regional Water Quality Control Board 
6 Basin Plan, and there are no California dri1;1king water MCLs associated witJ;I boron. However, the 
7 Central Valley Regional WaterQuality Control Board Basin Plan limits rifol1thly average boron 
8 concentrations in the San::}oaquin Rive'r inflow at Vernalis to 2 mg/Lfrom S~ptember15 to March 
9 15, and to 0.8 mg/L at other times. The San Francisco Bay Regional Water Quality Control Board 

10 Basin Plan water quality objective of 2 mg/L boron for agricultural supply -irrigation and 5 mg/L 
11 boron for agri<tultural supply . ..., livestock watering, were not e:l{ceedeq at the locations examined. 
12 With respect to Basin Plan narrative objectives, boron might be considered under the general 
13 "cherifical" objective fol' its potential to adversely affect agricultural water supply. 

14 8.1.3.15 Dioxins, Furans, and Polych1orinatE!'d Biphenyls 

15 Background 

16 Dioxins are a group of chemical compounds with similar chemical structures and biotic effects 
17 (USFDA 2009). There are several hundred of these compounds, which can be grouped into three 
18 families: chlorinated dibenzo-p-dioxins, chlorinated dibenzofurans, and certain polychlorinated 
19 biphenyls (PCBs). One of the mosttoxic (and most studied) dioxin is 2,3, 7,8-tetrachlorodibenzo-p-
20 dioxin (TCDD). Chlorinated dibenzo-p-dioxins and chlorinated dibenzofurans are created 
21 unintentionally, usually through combustion processes. PCBs are manufactured products, but are no 
2 2 longer produced in the United States. Dioxins break down very slowly in the environment, indicating 
23 that past and present emissions will continue to interact with soils, water, and biota (e.g., Wenning 
24 et al. 1999; Gullett et al. 2003; Brown et al. 2006). 

2 5 The most common health effect in people exposed to large amounts of dioxins is chloracne, possibly 
2 6 followed by skin rashes, skin discoloration, excessive body hair, and possibly mild liver damage 
2 7 (US FDA 2009). A substantial concern is the cancer risk associated with dioxins. High exposures over 
2 8 long periods (animal studies, human workplace studies) have suggested an increased cancer risk as 
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1 well as possible reproductive and developmental effects. Toxicity levels are very broad between the 
2 various dioxin compounds, up to several orders of magnitude. The health effects associated with 
3 dioxins depend on a variety of factors including the level of exposure, when someone was exposed, 
4 and for how long and how often. 

5 PCBs can cause developmental abnormalities, growth suppression, disruption of the endocrine 
6 system, impairment of immune function, and cancer (State Water Resources Control Board2007b ). 
7 PCBs can bioaccumulate and reach higher concentrations in higher levels of aquatic food chains; 
8 predatory fish, birds, and mammals (including humans that consume fish) at the top of the food web 
9 are particularly vulnerable to the effects of PCB contamination. Consequently, thebeneficial uses 

10 most directly affected by dioxinjfuran compounds and PCBs include aquatic organiSms (cold 
11 freshwater habitat, warm freshwater habitat, and estuarine habltat), Rare, Threatened and/ or 
12 Endangered species if the community population level were to be. rettucedby exposure through the 
13 aquatic environment, harvesting activities that depend on aquatic life (shellfish harvesting/ 
14 commercial and sport fishing), and drinking water ~upplies(murricipal and domestic supply) (Table 
15 8-1). . .. 

16 Dioxins may enter the environment throughair, water, and land pathways. Because the majority of 
17 dioxin releases are to the atmosphere, sorne dio:xins can.be transported very long distances and can 
18 be found in most places in the world (National Research Council2006; USFDA 2009). In water, 
19 dioxins tend to settle into sedimentswherethey can move up the food chain. Dioxins can also be 
2 0 deposited on plants and enter the food chain. Animals tend to accumulate dioxtns in fatty tissues. 

21 USEPA (2006d) estimated that the phmarypathway of dioxin releases to the environment is 
22 atmospheric (92.4%), wi$ S.iOJo to the land and 1.8% to water. I tis importantto note thatthis 
2 3 estimate did not include natural sources of dioxins, which exceedth<Yse produced by human 
24 activities (CentersJorDisease Control2005). Dioxins are ubiquitous, and all living organisms have 
25 had some form oflow-lev~! e¥}1osure. Natural brush and forest fires produce dioxins, so it is 
2 6 reasonable to assume that organisms have been expo~ed to dioxins fortenturies. Placed into 
27 context, one can see that 54% of dioxin sources.were from natural fores: fires in 2004, with the 
28 remainder coming from anthropogenic sources (Figure 8-56). 

29 PCBs were commonly used in the United States for the production of transformers and capacitors in 
30 electrical equipment (Brinkmann and de Kok 1980). Oth:eruses included hydraulic fluids, lubricants, 
31 inks, and as a plasticizer (State Water Resources Control Board 2007). While production of 
3 2 transformers and capacitors containing PCBs ended in the United States in 1979, the persistent 
3 3 nature of PCBs in the environment is still a source of concern (Davis et al. 2007). 

34 Importance in the Project Area 

3 5 Assessment of how human atmospheric emission sources of dioxins, furans, and PCBs in the project 
3 6 area directly affect the Delta would be difficult, given the complexity of area meteorology. Based on 
37 the USEPA (2006c) analysis, the major sources would likely be backyard barrel burning of refuse 
38 and medical waste/pathological incineration. Such sources would need to be identified and undergo 
39 air transport modeling to determine deposition rates onto land and water in the Plan Area. 

40 Human activities related to land and water emissions may be more easily quantified and, based on 
41 the USEPA (2006c) analysis, would likely be dominated by application of municipal wastewater 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-97 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00097 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

1 
2 

3 

4 
5 
6 
7 

8 
9 

10 

11 
12 
13 
14 

15 
16 
17 

18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 

36 
37 
38 
39 
40 

Water Quality 

treatment sludge (land), ethylene dichloride/vinyl dichloride production (land, water), chlor alkali 
facilities (water), and bleached, chemical wood pulp and paper mills (water). 

Existing Conditions in the Project Area 

There are two portions in the project area that are on the Section 303(d) listing for impairment with 
respect to dioxins, furans, and PCBs. The Stockton Ship Channel is listed for dioxinsjfurans for the 
overall channel, while 3.3 miles of the Channel are listed for PCBs. The North Delta has a PCB 
impairment listing for 15.5 miles of drainage canal near Sacramento. 

Hayward eta!. (1996) found that sediment concentrations of dioxins and furans near a US EPA 
Superfund site in the Stockton area (specifically, a wood treatment fadlity) were highly localized 
and likely attributable to pentachlorophenol use at the facility. 

Contributions of dioxins to the Delta originate from several sources, including the Sacramento River, 
the San Joaquin River, the East Delta tributaries, Delta agriculturalreturn drains, and the San 
Francisco Bay. The section below quantifies how these"'sources contribute to concentrations in the 
Delta. 

Minimal dioxin and furan data have been collected as part of water quality monitoring programs in 
the project area. For example, pentachlorophenol'and carbofuran have been analyzed at the Banks 
pumping plant three times a year sint:e 19951 but wlth no detections. 

There was a large monitoting effO:rt from 1988 to 1993 to assess PCBsin the Delta. Analytes 
examined included PCB-1016, PCB='1221, PCB-1232, PCB-1242, PCB-12~8', PCB-1254, and PCB-1260 
(BOAT 2009). The station$ from this monitoring that coincide with the ;tatl~ns examined in this 
section include the San Joaquin River at Buckley Cove, Sacramento River at Hood (actually collected 
at Greene's Land~ng), sa:ramento River above Point Sacramento, San Joaquin River at Antioch Ship 
Channet Old River at Ranchq Del Rio, Suisun Bay at Bulls Head Point near Martinez, and Franks 
Tract. Analysis of the monitoring results indicated tha~ no detections Were found. 

Recentmpnitoring efforts to assess PCBs in the Plan Area are limited to four of the selected 
locations, including the Banks pumping plant, the Barker Slough Pumping Plant, the Sacramento 
River above Point Sacramento, and the San Joaquin River at ~);ltioch Ship Channel. The latter two 
stations were sampled for PCBs on an annual basis by SREI as part of its monitoring program 
(denoted as stations BG20 and BG30, respectively). The SFEI laboratory reporting limits are on the 
order of 0.01 pg/L, which are about 10,000,000 times more sensitive than the laboratory reporting 
limits for the Banks and Barker Slough pumping plants. 

Analytes examined in the present effort for the Banks and Barker Slough Pumping Plants include 
PCB-1016, PCB-1221, PCB-1232, PCB-1242, PCB-1248, PCB-1254, and PCB-1260. The monitoring 
program sampled for each of these analytes approximately 16 times during the water years 2001 to 
2006 for each location. No detections were found. 

Forty different PCB compounds ranging from PCB 008 to PCB 203 were examined by the SFEI 
laboratory for the Sacramento River above Point Sacramento and the San Joaquin River at Antioch 
Ship Channel locations. As mentioned previously, laboratory detection limits for the SFEI laboratory 
are on the order of pg/L. These very low detection limits have enabled the detection of many PCBs 
examined in the current study, which are presented as the sum of all PCBs in Table 8-37. 
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Water Quality 

1 Table 8-37. Sum of All Polychlorinated Biphenyls at the Mouths of the Sacramento and San 
2 Joaquin Rivers, Water Years 2001-2006 

3 

4 
5 
6 
7 

8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 

Minimum Maximum Mean Median 
Sum of all PCBs Samples (pg/L) (pg/L) (pg/L) (pg/L) 

Sacramento River above Point Sacramento 

Dissolved 7 35 70 52 50 

Total 6 67 138 99 95 

San Joaquin River at Antioch Ship Channel 

Dissolved 5 47 60 53 53 

Total 5 70 254 120 98 

Source: SFEI Website 2010. 
Notes: All concentrations in picograms per liter (pg/L). Sample siz~ represents water quality samples 
having values at or greater than the reporting limit. 
PCB = polychlorinated biphenyl 

The samples were taken between late July arrdlate August, which does not allow examination of wet 
versus dry season effects. The results indfcate that all selected PCBs are still present in the 
Sacramento and San Joaquin River outflows.during summer conditions, albeit at low concentrations. 
Values for PCBs were comparable between the two locations. 

Sampling at south of Delta locaticms at California Aqueduct Check 13 cfll;d Check2~ for the same 
constituents also resulted in n~detections during the same time period; S~ll1pling at the north of 
Delta locations ( appr~'dmat~ly 35 to 60 visits per site) resulted inmultiple detects at the 
Sacramento River at Keswick, the Feather River at Oroville, and the Sacrq.mento River at Verona; 
however, the samplingarid analytical protocol for these data w-ere notavailable and the validity of 
the data could nOt be confirmed. 

Regulatory criteria With respect to dioxins, furans, andPC.Bs are as follows. Dioxin compounds are 
on the Sectiori 303(d) fist for the San Francisco Bay (source of contamination unknown) and the 
Central VaHey (source: unknown point source near Stockton Deep Water Ship Channel). Fur an 
compounds are on the Section 303(d) list for the San Francisco Bay (source: atmospheric 
deposition) and the Central Valley (source: contaminatedsediments). PCBs and dioxin compounds 
are on the Section 303(d) list for the San Francisco Bay (sources: unknown nonpoint, unknown). 

With regard to Basin Plan narrative objectives, any of the compounds above might be considered 
"toxic" at high concentrations. There are no numerical water quality objectives for the San Francisco 
Bay Regional Water Quality Control Board or Central Valley Regional Water Quality Control Board 
Basin Plans. The California drinking water standard MCL for 2,3,7,8-TCDD is 0.00000003 mg/L; the 
MCL for carbofuran in 0.018mg/L. The CTR for 2,3,7,8-TCDD is 0.000000013 flg/L for Human 
Health: Water and Organisms, and 0.000000014 flg/L for Human Health: Organisms Only. Data are 
inadequate to assess whether the sites examined in this SFEI monitoring exceeded this standard. 

The CTR criteria for PCBs (sum of 6 aroclors) is 0.014 flg/L (freshwater chronic), 0.03 flg/L 
(saltwater chronic), 0.00017 flg/L (Human Health: Water and Organisms), and 0.00017 flg/L 
(Human Health: Organisms Only). Data examined in this study indicate that these criteria have not 
been exceeded. 
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Water Quality 

1 8.1.3.16 Polycyclic Aromatic Hydrocarbons 

2 Background 

3 PAHs are toxic compounds formed primarily as products of incomplete combustion (burning) of 
4 substances such as gasoline, coal, oil, wood, garbage, grilled meat, and tobacco (ATSDR 1995). Some 
5 PAHs are manufactured for specific uses such as asphalt, creosote, roofing tar, medicines, dyes, 
6 pesticides, and plastics. Mahler et al. (2005) suggest that parking lot sealcoat can be a major source 
7 of PAHs to urban water bodies. PAHs in the environment tend to be feund tOgether as complex 
8 mixtures rather than single compounds (Oros et al. 2007). 

9 PAHs can lead to red blood cell damage, leading to anemia, suppressed immune system, 
10 developmental and reproductive effects, and possibly cancer over a-Hfetime of exposure (U.S. 
11 Environmental Protection Agency Website 2009h). Wildlife effects (e.g., mammals, birds, 
12 invertebrates, plants, amphibians, and fish) have also been observed.(Eisler 1987). The typical 
13 means of exposure to PAHs occurs through inhalation'. Other exposure pathways include skin 
14 contact of PAR-containing products and ingestion of foods and liquids containing PAH compounds. 
15 Consequently, the beneficial uses most dire<.;tly affected by PAHs include aquatic organisms (cold 
16 freshwater habitat, warm freshwater habitat, and estuarine habitat); Rare, Threatened and/or 
17 Endangered species, if the community pi:rptllationlevel were to be reduced by exposure through the 
18 aquatic environment; harvesting activities thatdepend on aquatic life (shellfish harvesting and 
19 commercial and sport fishing); and drinking water supplies (municipal and domestic supply) (Table 
20 8-1). 

21 PAHs enter the environm~p.t mostly as'releases to air from volcanoes, forest fires, residential wood 
2 2 burning, and exhaustfrom. automobiles and trucks (ATSD R 199 5). They can als>o enter surface water 
2 3 through discharges fromindustrial plants and wastewater treatment plarits, and they can be 
24 released to soils at hazartlous waste sites if they escape fromstorageiontairters. 

2 5 PAHs are present in air as vapors or adhere to the surfaces of small solid particles. They can travel 
2 6 long distancl~s before they return to earth via rainfall or panti:cle settling. Some PAHs evaporate into 
2 7 the atmosphere from surface waters, but most stick to solid particles and settle to the bottoms of 
28 rivers or lakes, The solubility of PAHs in water is often very low. PAHs stay adsorbed to soil 
29 particles, although some tend to evaporate and/or contaminate groundwater. 

30 PAHs can break down to longer-lasting products by reacting with sunlight and other chemicals in 
31 the air, generally over a period of days to weeks. Breakdown in soil and water generally takes weeks 
3 2 to months, and is caused primarily by the actions of microorganisms. 

33 Benzo[a]pyrene is an example of an environmental PAH that can behave as described above (U.S. 
3 4 Environmental Protection Agency Website 2 009h ). Benzo [a] pyrene is expected to bioconcentrate in 
35 aquatic organisms that can not metabolize it. Reported bioconcentration factors include: Oysters, 
3 6 3000; Rainbow Trout, 920; Bluegills, 2,65 7; zooplankton, 1,000 to 13,000. The presence of humic 
3 7 acid in solution has been shown to decrease bioconcentration. Those organisms that lack a 
38 metabolic detoxification enzyme system tend to accumulate these compounds. For example, 
39 bioconcentration factors have been found to be very low ( <1) for Mudsuckers, Sculpins, and Sand 
40 Dabs. 

41 There are two major sources of PAHs in drinking water: contamination of raw water (untreated) 
42 supplies from natural and human-made sources, and leachate from coal tar and asphalt linings in 
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Water Quality 

1 water storage tanks and distribution lines. PAHs in raw water will tend to adsorb to any particulate 
2 matter and be removed by filtration before reaching the drinking water supply. Background levels of 
3 PAHs in drinking water range from 4 to 24 ng/L (U.S. Environmental Protection Agency 
4 Website 2009h). 

5 The MCL for benzo[a]pyrene is 0.0002 mg/L. Potential health effects from exposure above the MCL 
6 include reproductive difficulties and increased risk of cancer. The public health MCLG is a 
7 concentration of zero (U.S. Environmental Protection Agency Website 2009h). 

8 Importance in the Project Area 

9 Assessment of how human atmospheric emission sources of PA:Hs in the project area directly affect 
10 the area would be difficult, given the complexity of area meteorology. Such sources would need to be 
11 identified and undergo air transport modeling to determine depO'sitio:a rates onto land and water in 
12 the Plan Area. Human activities related to PAH land and wa:~er ertrissions may be more easily 
13 quantified. Land applications of PAHs in the projectarea may include unintended releases from 
14 hazardous waste containers, while water sources may ipclude iildustrial wastewaters, municipal 
15 sewage, and stormwater runoff. 

16 The Regional Monitoring Program for V}later Quality in the San Francisco Estuary has monitored 
17 PAHs and other pollutants in.San Francisco Bay water, sediments, and bivalves since 1993 at several 
18 locations, including the mouths of the Sacramento and San Joaquin Rivers near Antioch. 

19 In an analysis of 1993-2001data, Ross and Oros (2004) found the distribution of median total PAH 
2 0 concentration by estuary segment was as follows. 

21 Extreme South Bay (120 ngjL). 

2 2 South Bay ( 49ng/L). 

23 North Estuary (29 ng/L). 

24 Central Bay (12 ngfL). 

25 Delta (7 ng/L). 

26 These results suggest that the Delta is not a major contributor of PAHs to San Francisco Bay. Using 
27 PAH isomer pair ratio analysis, Ross and Oros (2004) showed that PAHs in estuary waters were 
28 derived primarily from combustion of fossil fuels/petroleum (possible PAH source contributors 
29 include coal, gasoline, kerosene, diesel, No.2 fuel oil, and crude oil) and biomass (possible 
3 0 contributors include wood and grasses), with lesser amounts of PAH contributed from direct 
31 petroleum input. 

3 2 A modeling exercise of PAHs in San Francisco Bay ranked PAH loading pathways as storm water 
33 runoff (51%), tributary inflow (28%), wastewater treatment plant effluent (10%), atmospheric 
34 deposition (8%), and dredged material disposal (2%) (Greenfield and Davis 2005; Oros et al. 2007). 
35 A study ofPAH inputs and sources (surface water, stream, precipitation) along an urban tributary to 
36 the Sacramento River took place in 2004 and 2005 (Kim and Young 2009). 

37 Surface water concentrations varied from 192 to 3,784 ng/L for total PAHs and 18 to 48 ng/L for 
38 dissolved PAHs. Precipitation concentrations varied from 77 to 236 ng/L for total PAHs and 15 to 66 
39 ng/L for dissolved PAHs. The authors suggest that indirect deposition (i.e., washoff of atmospheric 
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Water Quality 

1 particles previously deposited to land) of PAHs into surface water are a more likely substantial input 
2 pathway for total PAHs than direct dry or wet deposition during the wet season. They also assert 
3 that particulate matter carried by storm water runoff was the major source of PAHs in surface water 
4 in the early rainy season. 

5 Existing Conditions in the Project Area 

6 Recent monitoring efforts to assess PAHs are very limited with respect to our selected locations. For 
7 example, naphthalene had been sampled at three pumping plants (Banks; BarkerSlough, CCWD #1) 
8 and the San Joaquin River at Vernalis since the late 1990s with no la~oratory detections. 

9 The Sacramento River above Point Sacramento and the San Joaqltin Rfv~r at Antioch Ship Channel 
10 were sampled for 24 different PAH compounds on an annual basis by SFEias part of its monitoring 
11 program (denoted as stations BG 2 0 and BG30, respectively). The SFEI lq.boratory reporting limits 
12 are on the order of pg/L, which are orders of magnitude more sensitive than the laboratory 
13 reporting limits for the Banks and Barker Slough Pumping Plants. These very low detection limits 
14 have enabled the detection of many PAHs examined in the current study, which are presented as the 
15 sum of all PAHs in Table 8-38. 

16 Table 8-38. Sum of All Polycyclic Aromatic Hydrocarbons at the Mouths of the Sacramento and 
17 San Joaquin Rivers, Water Years 2001-2006 

Sum of all P AHs Samples 
Minimum 

T (pg/L) 

Sacramento River above Point Sacramento 

Dissolved ~ 2,240 

Total 6 9,090 

San Joaquin Rivet' at Anti~.ch Ship Channel 
Dissolved 5 1,380 

Total 6 6,472 

Source: SFfH Website 2010. 

Maximum 
(pg/L) 

17,444 

29,205 

16,637 

21,9'72 

Median 
(pg/L) 

8,962 9,359 

16,510 15,415 

9,881 9,331 

14,117 15,017 

Notes: All <?0ncentrations in picograms per liter (pg/L). Sample $ize represents water quality samples 
having values at or greater than the reporting limit. 
P AH = polycyclic aromatic hydrocarbon 

18 

19 The samples were taken between late July and late August, which does not allow examination of wet 
2 0 versus dry season effects. The results indicate that PAHs are present in the Sacramento and San 
21 Joaquin River outflows during summer conditions, albeit at low concentrations. Values for PAHs 
22 were comparable between the two locations. No detections were reported in the data examined for 
2 3 the north and south of Delta sampling locations. 

24 Regulatory criteria with respect to PAHs are as follows. There are no listings for PAHs on the 
25 Section 303(d) list in the Delta. With regard to Basin Plan narrative objectives, PAHs might be 
2 6 considered "toxic" at high concentrations. There are no numerical water quality objectives for the 
27 Central Valley Regional Water Quality Control Board or San Francisco Bay Regional Water Quality 
28 Control Board Basin Plans. The CTR criteria for benzo[a]pyrene is 0.0044 flg/L (Human Health: 
29 Water and Organisms) and 0.049 flg/L (Human Health: Organisms Only). The California drinking 
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Water Quality 

1 water standard MCL for benzo[a]pyrene is 0.0002 mg/L. Data are inadequate to assess whether the 
2 sites examined in this study exceeded the CTR or drinking water standard M CL. 

3 

4 

8.1.3.17 Emerging Pollutants: Endocrine-Disrupting Compounds and 
Pharmaceutical and Personal Care Products 

5 Background 

6 Emerging water quality contaminants represent a broad rarge of chemicals that ~ave not 
7 traditionally been part of monitoring programs because they were not deemed important until 
8 recently or the ability to quantify them had not been possible until recent laboratory advances 
9 allowed their detection. As such, data for these parameters in the project area are relatively sparse. 

10 The beneficial uses most directly affected by emerging pollutantc;;oneentrations include aquatic 
11 organisms (cold freshwater habitat, warm freshwaterl;rabitat, and estuarine habitat) and drinking 
12 water supplies (municipal and domestic supply) (Table 8-i).The focus of the following section is on 
13 two broad classes of emerging contaminants: EDCs ana PPCPs: 

14 Endocrine-Disrupting Chemicals 

15 EDCs interfere with hormone (i.e., end<rcrlne) systems in animals. Hormones are released by body 
16 organs (e.g., thyroid, ovaries, testes) and act as chemical messengers to other organs and tissues. 
17 Hormones bind with receptor sites ina/way similar to how a key fits into a le~ck. Upon binding, the 
18 receptor carries out the hormone's instructions by either altering the cell's existing proteins or 
19 turning on genes that will build a new protein (U.S. Environmental Protet::tion Agen~y 
2 0 Website 2009i). Both (jfthese actio.ns create reactions throughout the body. The hormone system 
21 operates from conception through old age, affecting development, reproduction, metabolism, and 
2 2 other crucial bo<;Ly functions. 

2 3 The problem with EDCs is that they can bind to hormone receptor sites in the body. The effect of this 
24 action varies but usu.ally involves altering the function ofthe hormone system (U.S. Environmental 
2 5 Protection Agency Website 2009i). For example, an EDC that mimics a natural hormone can result in 
2 6 over- or underproduction of a chemical or response (e.g., too much growth hormone) or generation 
2 7 of a response at an inappropriate time (e.g., producing insulin when not needed). Other EDCs can 
28 block natural hormones from binding. Overall, the action ofEDCs is typically undesirable because 
29 EDCs can disrupt normal body function. 

3 0 EDCs have also been studied with respect to their potential impacts on aquatic organisms (e.g., 
31 Snyder 2003, 2008). For example, studies of the impact of estrogen exposure to fish downstream of 
3 2 wastewater treatment plants have detected elevated levels ofvitellogenin, a female-specific egg yolk 
3 3 protein, in male fish. In a 7 -year study, investigators found that concentrations of 
34 estrogens/ estrogen mimics observed in fresh waters could affect the sustainability of wild fish 
35 populations by altering the male population (Kidd et al. 2007). 

3 6 Examples of EDCs include natural plant and animal compounds, metals (e.g., arsenic, cadmium, lead, 
37 and mercury), dioxins, PAHs, pesticides, PPCPs, and PCBs (Snyder 2008). Sources of anthropogenic 
38 EDCs include wastewater treatment plants, private septic systems, urban stormwater runoff, 
39 industrial effluents, landfillleachates, discharges from fish hatcheries and dairy facilities, runoff 
40 from agricultural fields and livestock enclosures, and land amended with biosolids or manure. 
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Water Quality 

1 Wastewater treatment plants are just beginning to examine their ability to treat for EDCs, with an 
2 encouraging degree of success (e.g., Snyder 2008; Benotti et al. 2009; CCWD 2009). Related research 
3 suggests that estrogen compounds can be biodegraded in the stream sediments below plant outfalls 
4 (Bradley et al. 2009). 

5 Pharmaceuticals and Personal Care Products 

6 PPCPs generally represent products used by humans for personal health (e.g., prescription and over-
7 the-counter drugs) or cosmetic (e.g., fragrances, lotions) reasons, as w~Has products used to 
8 enhance livestock growth or health (e.g., hormones, antibiotics). 

9 PPCPs in the environment have not yet been shown to adversely-affect human health, but some 
10 studies suggest that they contribute to ecological harm (U.S. Environmental Protection Agency 
11 Website 2009j). PPCPs have been found in most places sampled, but typically at very low 
12 concentrations. Research to study the long-term exposure to very low,PPCP concentrations is in its 
13 infancy. Concern exists because so much is u::nknowl1 about the effects of PPCPs and because the 
14 number of PPCPs is growing. 

15 According to the USEPA (2009j), people cantributePPCPs to the environment when medication 
16 residues pass out of the body and into St?Wer lines, when externally-applied drugs and personal care 
17 products they use wash down the shower drain, and when unused or expired medications are 
18 placed in the trash. Wastewater treatment plant operators are just beginning to examine their 
19 ability to treat for PPCPs, with an encouraging degree of success (e.g., Snyder.1008; Benotti et al. 
20 2009; CCWD 2009). 

21 Given the hundreds o~EDCsa,nd PPCPs that currently exist, determining which compounds to 
22 monitor presents a challenge (e.g., Hoenicke et al. 2007; de Voogtetal. 2009; Southern California 
23 Coastal Water ResearchProject2009). National reconnaissance studies have keyed in on several 
24 dozens of chemiCals that are.kt1own to have, or may have the potential to, affect humans and 
2 5 wildlife. 

2 6 The first:natitmwide study took place in 1999 anli2000, and examined 95 chemicals in 139 streams 
2 7 across 30 states (Kolpin et al. 2002). According to the study, tlie most frequently detected 
28 compounds were coprostanol (fecal steroid); cholesterol(plant and animal steroid); N,N-
29 diethyltoluamide (insect repellant); caffeine (stimulant); triclosan (antimicrobial disinfectant); tri(2-
3 0 chloroethyl)phosphate(fire retardant); and 4-nonylphenol ( nonionic detergent metabolite). In a 
31 follow-up study, the most frequently detected chemicals targeted in surface water were cholesterol, 
32 metolachlor (herbicide), cotinine (nicotine metabolite), and ~-sitosterol (natural plant sterol). 

33 Importance in the Project Area 

34 Studies of EDCs and PPCPs in California waters are, like the national studies, typically less than 10 
3 5 years old. A few of these studies are highlighted in the following sections. 

36 In 2001 and 2002, a survey of raw and treated drinking water from four water filtration plants in 
3 7 San Diego County showed the occurrence of several PPCPs including phthalate esters, sunscreens, 
38 clofibrate, clofribric acid, ibuprofen, triclosan, and DEET (Loraine and Pettigrove 2006). This is 
39 important because on average, roughly a third of the water in San Diego County originates from the 
40 Delta via conveyances of the SWP. According to the study, occurrence and concentrations of these 
41 compounds were highly seasonally dependent, and reached maximums when the flow of the San 
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Water Quality 

1 Joaquin River was low and the quantity of imported water was high. The maximum concentrations 
2 of the PPCPs measured in the raw water were correlated with low flow conditions in the Delta that 
3 feed the SWP. 

4 Sampling in the Bay Delta system in 2002 and 2003 resulted in detection of several EDCs and PPCPs 
5 (Hoenicke et al. 2007). In this study, the authors reported flame-retardant compounds, pesticides 
6 and insecticide synergists, insect repellents, PPCPs, plasticizers, non-ionic surfactants, and other 
7 manufacturing ingredients in water, sediment, and/or biological tissue samples. Several of these 
8 compounds, especially polybrominated diphenyl ether flame retardants; exhibited concentrations of 
9 environmental concern. The highest tissue concentrations of total polybrominateddiphenyl ethers 

10 in bivalves (oysters, mussels, and clams) were detected in samples near the outlets of the 
11 Sacramento and San Joaquin Rivers. Another study evaluatedtheoccurrence and fat~ and transport 
12 of 33 target analytes representing EDCs, PPCPs, and other organic'Chemicals in wastewater from 
13 quarterly samples (i.e., April2008-2009) collected ateleven locations in the Sacramento River, 
14 Delta, and California Aqueduct, along with similar wafershed~ample locations from the Santa Ana 
15 River and imported Colorado River water distributionsysterris in southern California (Guo et al. 
16 2010). With the exception of the American River sm;nple, all of the Sacramento River /Delta/ 
17 Aqueduct sample locations had one or more target analytes detected. The median concentration of 
18 individual analytes was <30 ng/L, except for didron (81 llg/L), an agricultural pre-emergent 
19 herbicide that is used extensively in the region. Maximum concentrations for some analytes 
20 exceeded 100 ng/L. The study determined tha.tanalyte concentrations were.generally lower in 
21 locations upstream of domesticwastewat~r treatment plants, indicating wastewater effluent 
2 2 discharges as the likely dominant sources of most PPCPs detected. 

2 3 A preliminary screening study of surface waters along the northern &alifornia coas~nd the Central 
24 Valley took place between.Z003 and 2005 to determine whether chemicals associated with 
2 5 agricultural and Urban land uses could be potential sources of EDCs (de Vlaming eta!. 2006). The 
2 6 authors concluclep that tlreFe was no strong estrogenic activity equivalent to' assay positive control. 

2 7 In 20Cl6, CCWD partiCipated in a study to examinethe toxicological relevance of EDCs and PPCPs in 
28 both ra~ source and treated water (Contra Costa Water District 2009). Of the 62 compounds 
29 analyzed, only 5 were detected in the treated water: sulfametlioxazole (pharmaceutical), 
3 0 meprobamate.(pharmaceutical), atrazine (herbicide- endocrine disruptor), tricolsan 
31 (pharmaceutical), and dioctyl phthalate (used to make plastics- endocrine disruptor). The study 
3 2 concluded that detection occurred at low concentrations and should not pose any health threats. 

33 Existing Conditions in the Project Area 

34 Data for most EDCs and PPCPs in the Delta and the north and south of Delta locations are very 
3 5 sparse because most compounds are not typically part of water quality sampling programs. The 
3 6 aforementioned studies represent the most current information on the monitoring of these 
37 compounds in the Delta. 

38 Regulatory criteria with respect to emerging pollutants are as follows. Numerical water quality 
39 objectives for the CTR, Central Valley Regional Water Quality Control Board Basin Plan, San 
40 Francisco Bay Regional Water Quality Control Board Basin Plan, or California drinking water MCLs 
41 for certain emerging pollutants that act as EDCs are discussed in previous constituent subsections: 
42 mercury, selenium, other trace metals, dioxins, PAHs, PCBs, and pesticides. Listings for emerging 
43 pollutants on the Section 303(d) list are limited to these aforementioned subsections as well. With 
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Water Quality 

1 regard to Basin Plan narrative objectives, emerging pollutants might fall under the "population and 
2 community ecology" or "toxic" categories. 

3 Recent efforts with respect to emerging contaminants in the project area have focused on 
4 developing strategies to assess the problem. For example, State Water Board (2010c) sponsored a 
5 report to determine a framework to determine which chemicals of emerging concern to monitor, 
6 apply the framework, develop sampling designs/approaches, and establish priorities for future 
7 improvements in monitoring/interpretation of chemicals of emerging concern data. Johnson eta!. 
8 (2010) attempted to relate potential causal mechanisms (chemical, toxicological, histopathologic) to 
9 POD in the Bay and the Delta area. The authors found that there were. not enoughhigh-quality data 

10 available to draw conclusions about potential role of these causal m~cJtanisms in the POD. 

11 8.2 Regulatory Setting 
12 Numerous federal, state and local acts, rules, plans, policies, and programs define the framework for 
13 regulating water quality in California. The following discussion focuses on water quality 
14 requirements that are applicable to the BDCP. The federal and state agencies responsible for 
15 regulating water quality in the project area include. 

16 USEPA. 

17 State Water Board. 

18 San Francisco Bay Regional Water Board. 

19 Central Valley Water Board. 

2 0 US EPA provides guidance and oversight to California in regulating water quality, as it does for other 
21 states and for tribes. As in .. other states across the country, US~PA delegatesvarious authorities for 
2 2 establish{ngwater standards and regulating controUaQle factots affecting water quality to the state. 
23 In Ca]ifornia}this autllority is delegated to the State Water Board~ The State Water Board, in turn, 
24 delegatesaufhorityto its nine regional water boards to implement the state's water quality 
2 5 management responsibilities in the nine geographic regions. :Although the state generally takes the 
2 6 lead on developing and adopting water quality standards for:California, USEPA must approve new or 
2 7 modified standards. Thus, USEPA, State Water Board, and the two Regional Water Boards cited 
28 above have worked together to establish existing water quality standards for the project area. Water 
29 quality standards have three components: (1) the beneficial uses of the water to be protected; (2) 
30 the water quality criteria (referred to as "objectives" in California) that shall be metto protect the 
31 beneficial uses; and (3) an antidegradation policy to protect and maintain water quality when it is 
32 better than the criteria/objectives. Additionally, DFG, USFWS, NMFS and the Federal Energy 
3 3 Regulatory Commission impose water quality standards such as DO and temperature in the project 
34 area. 

35 8.2.1 Federal Plans, Policies, and Regulations 

36 8.2.1.1 Clean Water Act 

3 7 The CWA established the basic structure for regulating discharges of pollutants into the waters of 
38 the United States and gave USEPA the authority to implement pollution control programs, such as 
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Water Quality 

1 setting wastewater standards for industry. The CWA sets water quality standards for all 
2 contaminants in surface waters. The statute employs a variety of regulatory and nonregulatory tools 
3 to sharply reduce direct pollutant discharges into waterways, finance municipal wastewater 
4 treatment facilities, and manage polluted runoff. The CWA authorizes US EPA to delegate many 
5 permitting, administrative, and enforcement aspects of the law to state governments. However, 
6 US EPA still retains oversight responsibilities. In California, such responsibility has been delegated to 
7 the state, which administers the CWA through State Water Board and the nine Regional Water 
8 Boards. 

9 Section 303(d) 

10 Under CWA Section 303( d), states, territories, and authorized tribes are required to develop a 
11 ranked list of water-quality limited segments of rivers and other water bodies under their 
12 jurisdiction. Listed waters are those that do not meet water quality standards, even after point 
13 sources of pollution have installed the minimum required levels ofpollution control technology. The 
14 law requires that action plans, or TMDLs, be de'-:elopedto monitor and improve water quality. TMDL 
15 is defined as the sum of the individual waste load allocations from point sources, load allocations 
16 from non point sources and background loading, plusap appropriate margin of safety. A TMDL 
17 defines the maximum amount of a polluta~tthata .. watet body can receive and still meet water 
18 quality standard. TMDLs can lead to more stringentNPDES permits (CWA Section 402). 

19 In the Delta, the State Water Board and USEPA nave approved TMDLs for org(lnic enrichment/low 
20 DO and methylmercury in the Delta, a;dforsalt and boron in the San J<?aquin River at Vernalis. 
21 TMDLs for other constituents remain under planning or development. 

22 Section 401 

2 3 Under CW A Se<;:~itm 401, applicants for a federal permit or license to ~ondu<;;tactivities that may 
24 result in the discharge of a pollutant into waters of the United States must.obtain certification from 
2 5 the sta~e in which the discharge would originate or, if appropriate, from the interstate water 
2 6 pollution control agency with jurisdiction over affected waters at i::h.e point where the discharge 
2 7 would originate. Therefore, all projects that have afederal component and may affect state water 
28 quality (including projects that require federal agency approval [such as issuance of a CWA Section 
29 404 permit] must comply with CWA Section 401. In California, the authority to grant water quality 
30 certification has been delegated to the State Water Board, and applications for water quality 
31 certification are typically processed by the RegionalWater Board with local jurisdiction. Water 
3 2 quality certification requires evaluation of potential effects in light of water quality standards and 
3 3 CWA Section 404 criteria governing discharge of dredged and fill materials into waters of the United 
34 States. For the BDCP, water quality certification will be obtained from Central ValleyWater Board. 

35 Section 402 

3 6 Under CWA Section 402, point- and non point-source discharges to surface waters are regulated 
37 through the NPDES program. In California, the State Water Board oversees the NPDES program, 
38 which is administered by the Regional Water Boards. The NPDES program provides for both gereral 
39 permits (those that cover a number of similar or related activities) and individual permits. 

40 The NPDES Wastewater Program has responsibility for regulating wastewater discharges to surface 
41 waters. Primary program activities include: (1) issuing NPDES permits (new and renewals); (2) 
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Water Quality 

1 monitoring discharger compliance with permit requirements (review of discharger self-monitoring 
2 reports and compliance inspections); (3) taking enforcement action as appropriate; ( 4) investigating 
3 spills and illegal discharges; and (5) handling petitions and litigation. 

4 The NPDES Stormwater Program regulates municipal (Municipal Separate Storm Sewer Systems), 
5 construction, industrial, and California Department of Transportation storm water discharges. Best 
6 management practices to control sediment erosion are typically used as part nf this program. In 
7 general, the storm water program differs from many other programs in that it "ses general permits 
8 adopted by the State Water Board. Dischargers that desire coverage undertbese.permits must 
9 submit a Notice of Intent to the State Water Board indicating the intent to be covered under the 

10 general permit and comply with its requirements. Exceptions to this process include Phase I 
11 Municipalities and the California Department ofTransportatipn. Beginning in March 2003, all 
12 construction activities with 1 acre of soil disturbance or greater are r~quired to obtain coverage 
13 under the General Construction Permit. 

14 Section 404 

15 Under CWA Section 404, a program was established to regulate the discharge of dredged and fill 
16 material into waters of the United States, inchfding som,e wetlands via the issuance of NPDES 
17 permits. USACE is authorized to issue Section 404permits. Activities in waters of the United States 
18 that are regulated under this program, includefills for development, water resource projects (e.g., 
19 dams and levees), infrastructuredevelopment (e.g., highways and airports), a_n~ conversion of 
20 wetlands to uplands for farming and forestry. Under Section 404(b)(1) of the CWA, the Least 
21 Environmentally Damaging Practicable Alternative (LED PA) must be identified from among those 
2 2 alternatives considered b{ d .. etail in the Environmental Impact Statement (ElS)(Environmental 
2 3 Impact Report (EIR). If a federal agency is a partner in the implemehtati~n of a 11roject, then the 
24 Proposed ActionfProje~tmust lYe recognized as the LEDP A. A Section 404(bl(1) evaluation will be 
25 included with th~ project's Fimil EIS/EIR pursuant to the CWA, to provide required information on 
2 6 the potentialeffects of project activities regarding wafer quality and to provide rationale in support 
27 ofictentifyingthe LEDPA. The Draft EIR/EIS willbe reviewed by concerned members of the public 
28 and stakeholders while given the opportunity to provide comments on project alternatives and 
29 documentation. 

3 0 Construction of the BDCP would be subject to regulation under Sections 401, 402, and/or 404 of the 
31 CWA. 

32 8.2.1.2 Rivers and Harbors Act Section 10 

33 Section 10 of the Rivers and Harbors Act of 1899 requires authorization from the U.S. Army Corps of 
34 Engineers for the construction of any structure in or over navigable wata-s of the United States, the 
3 5 excavation/ dredging or deposition of material in these waters, or any obstruction or alternation in 
36 navigable water. 

3 7 Construction of the BDCP would be subject to regulation under Section 10 of the Rivers and Harbors 
38 Act. 
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Water Quality 

1 8.2.1.3 Federa I Anti degradation Policy 

2 The federal antidegradation policy is designed to provide the level of water quality necessary to 
3 protect existing uses and provide protection for higher quality and national water resources. The 
4 federal policy directs states to adopt a statewide policy that includes the following primary 
5 provisions (40 CFR 131.12). 

6 Existing instream water uses and the level of water quality necessary to protect the existing uses 
7 shall be maintained and protected. 

8 1. Where the quality of waters exceed levels necessary to support propagation <if fish, shellfish, 
9 and wildlife and recreation in and on the water, that quality shall be maintained and protected 

10 unless the state finds, after full satisfaction of the intergovern~entaleoordination and public 
11 participation provisions of the state's continuing planning process, that allowing lower water 
12 quality is necessary to accommodate important economic or social development in the area in 
13 which the waters are located. 

14 2. Where high quality waters constitute an outstandingNational resource, such as waters of 
15 national and state parks and wildlife re(uges andwaters of exceptional recreational or ecological 
16 significance, that water quality shall be maintained and protected. 

17 8.2.1.4 National Toxics~Rule 

18 In 1992, pursuant to the tWA, USEPA promulgated the NTR to establish water quality criteria for 
19 12 states and 2 territories, including California, that had not complied fully with Section 
20 303(c)(2)(8) of the CWA (57 FR 60849} As described in the preamble to the final NTR, when a state 
21 adopts and USEPA approves water quality criteria that meet the requirl:~ments of Section 
22 303(c)(2)(8) of the CWA1 USEP.Awill issue a rule amendingtheN'l'R towithdrawthe federal criteria 
2 3 for that state. Ifthe state's*criteria are no less stringent than the promulgated federal criteria, USEPA 
24 will }N"ithdraw its criteria without notice and comme~tru.lemaking because additional comment on 
25 the criteria is unnecessary (65 FR 19659). However, if a stateado"{Jts criteria that are less stringent 
2 6 than the~ederally promulgated criteria, but in USEPA's judgment fully meet the requirements of the 
2 7 CWA, US EPA will provide an opportunity for publiccpmmentbefore withdrawing the federally 
28 promulgated criteria (57 FR 60860, December 22, 1992)~ Amendments to the NTR occurred in May 
29 1995 and November 1999. The CTR (described in a subsequent section) was subsequently 
3 0 promulgated in 2 000 and carried forward the established criteria of the NTR, thereby providing a 
31 single regulation containing California's adopted and applicable water quality criteria for priority 
32 pollutants. 

33 8.2.1.5 Safe Drinking Water Act 

34 The SDWA was established to protect the public health and quality of drinking water in the United 
3 5 States, whether from aboveground or underground sources. The SDW A directed US II? A to set 
36 national standards for drinking water quality. It required USEPA to set MCLs for a wide variety of 
37 potential drinking water pollutants (Appendix SA). The owners or operators of public water systems 
38 are required to comply with primary (health-related) MCLs and encouraged to comply with 
39 secondary (nuisance- or aesthetics-related) MCLs. 

40 SDWA drinking water standards apply to treated water as it is served to consumers. All surface 
41 waters require some form of treatment in order to meet drinking water standards. The degree of 
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Water Quality 

1 treatment needed depends on the quality of the raw water. The highest quality raw surface waters 
2 need only to be disinfected before being served to consumers. More typically, raw water is treated in 
3 a conventional water treatment plant that includes sedimentation, filtration, and disinfection 
4 processes. Municipal water suppliers prefer raw water sources of high quality because their use 
5 minimizes risk to public health and because their use minimizes the cost and complexity of 
6 treatment to meet SOW A drinking water standards. 

7 Some constituents of Delta water are of particular concern to municipal contraCtors because they 
8 are either not removed, only partially removed, or are transformed by th·e treatn:t~nt process into 
9 hazardous substances by community-used water treatment processes. Constituents of concern 

10 include TDS, chlorides, bromides, and organic compounds. These substances can be removed from 
11 raw water by advance water treatment processes, but to do so si.tbstantictlly increases the cost borne 
12 by municipalities. 

13 8.2.1.6 Surface Water Treatment Rule 

14 The Federal Surface Water Treatment Rule is implemented by the California Surface Water 
15 Treatment Rule, which satisfies three spec:ific requirements of the SDWA by: (1) establishing criteria 
16 for determining when filtration is required for Sl:lrface waters; (2) defining minimum levels of 
17 disinfection for surface waters; and (3}a:ddressirigCryptosporidium spp., Giardia Iamblia, Legionella 
18 spp., E. coli, viruses, turbidity, and heterotrof:Jbic pl~te count by setting a treatment technique. A 
19 treatment technique is set in lieu of an MCL for-a contaminant when it iS nottechnologically or 
2 0 economically feasible to measure that contap1inant. The Surface Water Treatment Rule applies to all 
21 drinking water supply activitfes.in California; its implementation is overseen by DPij, 

s 

22 

23 

24 

8.2.1.7 Stage 1 and Stage 2 Disinfectants and Disinfection Byproducts 
Rule and Long-Term 1 and Long-Term 2 Enhah~ed Surface Water 
Treatment Rule 

2 5 The Stage 1 Disinfectants and Disinfection Byprltducts (D fi>BP) Rule established maximum residual 
2 6 disinfectant level goals and maximum residual disinfectant h~v:els for chlorine, chloramines, and 
2 7 chlorine dioxide. It also set MCL goals and MCLs for trihalomethanes, five HAAs, chlorite, and 
2 8 bromate. The primary purpose of the Long-Term 1 Enhanced Surface Water Treatment Rule is to 
29 improve microbial control, especially for Cryptosporidiurfz 

3 0 Water systems that use surface water and conventional filtration treatment are required to remove 
31 specified percentages of organic materials, measured as TOC, which may react with disinfectants to 
32 form DBPs. Removal is to be achieved through a treatmenttechnique (e.g., enhanced coagulation or 
3 3 enhanced softening), unless the system meets alternative criteria. 

34 USEPA adopted the Stage 2 Microbial and Disinfection Byproducts Rules in January 2006. The Rules 
3 5 include both the Stage 2 Disinfectants and Disinfection Byproducts Rule and Long-Term 1, and Long-
3 6 Term 2 Enhanced Surface Water Treatment Rule. These rules include revised and new 
37 requirements, such as water systems having to meet DBP MCLs at each monitoring site in the 
38 distribution system, rather than averaging multiple sites. The rules also contain a risk-targeting 
39 approach to better identify monitoring sites where customers are exposed to high levels of DBPs. 
40 The rules include new requirements for treatment efficacy and Cryptosporidium inactivation/ 
41 removal, as well as new standards for DBPs, disinfectants, and potential contaminants. 
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Water Quality 

1 The overall goal of this group of regulations is to balance the risks from microbial pathogens with 
2 those from carcinogenic DBPs. All domestic water suppliers must follow the requirements of these 
3 rules, which are overseen by DPH. 

4 8.2.2 State Plans, Policies, and Regulations 

5 8.2.2.1 Porter-Cologne Water Quality Control Act of 1969 

6 Under the Porter-Cologne Water Quality Control Act, water quality ol:ljectives are limits or levels of 
7 water quality constituents or characteristics established for the purf.Yose of protetting beneficial 
8 uses. The Act requires the Regional Water Quality Control Boarcis to establish water quality 
9 objectives necessary to reasonably protect a water body's benefida1 uses. Designated beneficial 

10 uses, together with the corresponding water quality objectives, also constitute water quality 
11 standards under the CW A. Therefore, the water quality objectives form the regulatory references for 
12 meeting state and federal requirements for w:ater quality control. 

13 A change in water quality is allowed only if the change is !-=Onsistent with the maximum beneficial 
14 use of the waters of the state, would not unreasonahlyaff~ct the present or anticipated beneficial 
15 uses, and would not result in water quality lowertharithat specified in applicable WQCPs (Central 
16 Valley Regional Water Quality ControlBoard 2 009a). Many aspects of the BDCP would be subject to 
17 the Porter-Cologne Water Quality Control Act. 

18 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 

39 
40 

8.2.2.2 State Water Resources Control Board Water Rights Decisions, 
Water Quality Control Plans, and Water Quality Objectives 

The preparation and adoption ofWQCPs is required by the California Water Code (Section 13240) 
and supported by the GWA. Secffon 3 03 of the CW A requires states to adoptwater quality standards 
that "consist ~fi:be designated uses of the navigable watersitivolved and the water quality criteria 
for such waters based upon such uses." Accordingt;o Secponl3050 of the California Water Code, 
WQCPs consist of a designation or establishment for the WC~ters 'within a specified area of beneficial 
uses to he protected, water quality objectives topr0 tect those uses, and a program of 
implementation needed for achieving the objectives. Beneficial uses are defined in Water Code 
Section 13050(f) as including domestic, municipal, agricultural, and industrial supply; power 
generation; recreation; aesthetic enjoyment; navigation; ahd the preservation and enhancement of 
fish, wildlife, and other aquatic resources or preserves. Because beneficial uses, together with their 
corresponding water quality objectives, can be defined per federal regulations as water quality 
standards, the WQCPs are regulatory references for meeting the state and federal requirements for 
water quality control. One substantial difference between the state and federal programs is that 
California's WQCPs establish standards for groundwater in addition to surface water. Adoption or 
revision of surface water standards is subject to the approval of USEP A. 

The State Water Board is responsible for protecting, where feasible, the state's public trust 
resources, including fisheries and has the authority under Article X, Section 2 of the California 
Constitution and Water Code Section 100 to prevent the waste or unreasonable use, unreasonable 
method of use, or the unreasonable method of diversion of all waters of the state. 

The State Water Board Water Rights Division has primary regulatory authority over water supplies 
and issues permits for water rights-specifying amounts, conditions, and construction timetables-
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Water Quality 

1 for diversion and storage facilities. Water rights decisions implement the objectives adopted in the 
2 Delta WQCP and reflect water availability, recognize prior water rights and flows needed to 
3 preserve instream uses (such as water quality and fish habitat), and whether the diversion of water 
4 is in the public interest. 

5 WQCPs adopted by Regional Water Quality Control Boards are primarily implemented through the 
6 NPDES permitting system and issuance of waste discharge requirements to re'gulate waste 
7 discharges so water quality objectives are met. Basin plans provide the technical basis for 
8 determining waste discharge requirements and authorize the Regional Water QUality Control 
9 Boards to take regulatory enforcement actions if deemed necessary. 

10 

11 

8.2.2.3 Water Quality Control Plan for the San Francisco 
Bay/Sacramento-San Joaquin Delta Estuary 

12 The current WQCP in effect in the Delta is the 2006 Water Quality Control Plan for the San Francisco 
13 BayjSacramento-Sanjoaquin Delta Estuary(Bay-Delta WQCPj (State Water Resources Control 
14 Board 2006). The WQCP identifies beneficial uses-of water in the Delta to be protected, water quality 
15 objectives for the reasonable protection of lfenefidal uses, and an implementation program to 
16 achieve the water quality objectives. 

17 The 2006 WQCP adoption did.not involve substantial changes to the prior 1995 WQCP. The 1995 
18 WQCP was developed as a result of the December 15, 1994, Bay DeltaAccord1 wliich committed SWP 
19 and CVP to new Delta habitat objectives. The new objectives were adopted by ain.endment through a 
20 water rights decision (D-1641) for SWP and CVP operations. One key feature ofthe-1995 WQCP is 
21 the estuarine habitat objectives("X2") for Suisun Bay and the western Delta. The X2 standard refers 
2 2 to the position at whi:ch 2 ppt saliriicy occurs in the Delta estuary, ani:l is designed to improve 
2 3 shallow water fis"tl habitat in the spring of each year. The X2 standard requires specific daily or 14-
24 day salinity:, or3~day averaged outflow requirements, to be met for a 2ertai:p number of days each 
2 5 montlifroin February through June. 

2 6 Other elements of the WQCP include export-to-tnflow ratios intended to reduce entrainment of fish 
2 7 at the exportpumps, Delta Cross Channel gate closures, miniinum Delta outflow requirements, and 
28 San JoaquinRiver salinity and flow standards. 

29 

30 

8.2.2.4 Water Quality Control Plan (Basin Plan) for the Sacramento and 
San Joaquin River Basins 

31 The Basin Plan for the Central Valley Regional Water Quality Control Board covers an area including 
32 the entire Sacramento and San Joaquin River basins, involving an area bound by the crests of the 
33 Sierra Nevada on the east and the Coast Range and Klamath Mountains on the west. The area 
34 covered in this WQCP extends some 400 miles, from the California-Oregon border southward to the 
3 5 headwaters of the San Joaquin River. The BDCP will be required to meet the water quality objectives 
36 in the Basin Plan for the Sacramento and San Joaquin River basins, which was designed to protect 
37 the beneficial uses of the Sacramento and San Joaquin Rivers and their tributaries, and was last 
38 amended in 2009 (Central Valley Regional Water Quality Control Board 2009a). 
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Water Quality 

1 8.2.2.5 San Francisco Bay Basin Water Quality Control Plan (Basin Plan) 

2 The Basin Plan covers 1,100 square miles of the 1,600 square-mile San Francisco Bay Estuary and 
3 includes coastal portions of Marin and San Mateo counties, from Tomales Bay in the north to 
4 Pescadero and Butano Creeks in the south. The Bay system functions as the only drainage outlet for 
5 waters of the Central Valley. It also marks natural topographic separation between the northern and 
6 southern coastal mountain ranges. The region's waterways, wetlands, and bays form the centerpiece 
7 of the fourth-largest metropolitan region in the United States, and inclua~s all OJ:" major portions of 
8 Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa Clad,Solano, and Sonoma 
9 counties. 

10 

11 

12 

13 
14 
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32 

8.2.2.6 State Water Board Resolution No. 68-16- Statement of Policy 
with Respect to Maintaining High Quality Waters in California 
(State Antidegradation Policyt 

The goal of State Water Board Resolution No. 68-16 ("Statemehtof Policy With Respect to 
Maintaining High Quality Waters in California") is to maintain high quality waters where they exist 
in the state. State Board Resolution No. 68-16 states, in part: 

1. Whenever the existing quality of water is better than the quality established in policies as of the 
date on which such policies becm:ne effective, such existing high quality will be maintained until 
it has been demonstrated to the state that any change will be consistent with maximum benefit 
to the people of the state, willn(!t unr~~sonably affect present andan~i<;ipated~eneficial use of 
such water and will not result in water quality less than that prescril:fed in the p~licJes. 

2. Any activity which produces or may produce a waste or increa>ed volume or concentration of 
waste and which discharges or proposes to discharge to existing high quality waters will be 
required to meet waste discharge requirements which will result in thebest practicable 
treatment or control of the discharge necessary to assure that (a)a:pqllution or nuisance will 
not occurand (h) the highest water quality consisteritwith l}laximum benefit to the people of 
the state will be maintained. 

The State Water Board has interpreted Resolution No; 68-16'to incorporate the federal 
antidegradatiol1 policy, which is applicable if a discharge that began after November 28, 1975, will 
lower existing surface water quality. 

8.2.2.7 Water Quality Control Plan for the Control of Temperature in the 
Coastal and Interstate Waters and Enclosed Bays and Estuaries 
of California (Thermal Plan) 

3 3 The Thermal Plan sets limits for "thermal waste" and "elevated temperature waste" discharged into 
34 coastal and interstate waters and enclosed bays and estuaries of California (State Water Resources 
35 Control Board 1975). The Thermal Plan also empowers Regional Water Boards, with State Water 
3 6 Board's concurrence, to grant a discharger exceptions from the plan's specific water quality 
3 7 objectives. Estuarine waters are considered to extend from" ... a bay or the open ocean to the 
38 upstream limit of tidal action." 

39 Objective 5A(1)a of the Thermal Plan prohibits a waste discharge to estuaries that exceeds the 
40 natural receiving water temperature by more than 20QF. Objective 5A(1 )b prohibits a waste 
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Water Quality 

1 discharge that would cause more than a 1 QF (0.56QC) rise in more than 25% of the receiving water 
2 cross-section at the discharge location. Objective 5A(1 )c states that no discharge shall cause a 
3 surface water temperature rise of more than 4QF above the natural receiving water temperature at 
4 any time. State Water Resources Control Board Sources of Drinking Water Policy (Resolution No. 88-
5 63) 

6 The Sources of Drinking Water Policy established state policy that all waters, with certain 
7 exceptions, should be considered suitable or potentially suitable for municipalor domestic supply. 
8 Under the policy, unless otherwise designated, Regional Water Boards must. consider all surface and 
9 groundwaters as suitable, or potentially suitable, for municipal or domestic watetsupply. The policy 

10 defines the following three categories of waters potentially eligible foran exception from the 
11 designation and protection of a water source for municipaljd.omestic supply. 

12 Water bodies with high salinity (i.e., defined as TDS >3,000 Jl1g/L), ~nd either have naturally 
13 high contaminant levels that cannot reasonably be treated using ~ither Best Management 
14 Practices or best economically achievabletreatrnent practices, or produce too low yield ( <200 
15 gallons per day). 

16 Waters designed or modified to treat wastewaters (i.e., domestic or industrial wastewater, 
17 process water, stormwater, mining discharges, or agricultural drainage), provided that such 
18 systems are monitored to assure compliance With all relevant water quality objectives. 

19 Groundwater aquifers regulated as geoth~tp1al energy producing sdurces or aquifers that have 
2 0 been exempted administratively by federal regulations for the purpose of underground injection 
21 of fluids associated with the production of hydrocarbon or geotherp1al energy. 

22 

23 
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8.2.2.8 Policy for Implementation and Enforcement of the Non point 
S()urce Pollution Control Program [Water Code Section 
13369( a)(2)(B)] 

Agricultural return flows include flows from tile ora ins anfi irrigation and storm water runoff. These 
discharges can affect water quality by transporting pollutants, including pesticides, sediments, and 
nutrients, from cultivated fields into surface water. ~any surface water bodies are impaired because 
of pollutants from agricultural sources. Groundwater bodies. within California's agricultural areas 
have also suffered pesticide, nitrate, and salt contamination. 

Historically, most Regional Water Quality Control Boards regulated these discharges under waivers, 
as authorized by Water Code Section 13269, and other administrative tools were seldom used. 
Section 13269 allows the Regional Water Quality Control Boards to waive the requirement for waste 
discharge requirements if it is in the public interest. Although waivers were always conditional, the 
historical waivers had few conditions. In general, they required that discharges not cause violations 
of water quality objectives, but did not require water quality monitoring. 

In May 2004, the State Water Board adopted a new policy regulating non point source pollution, 
known as the Policy for Implementation and Enforcement of the Nonpoint Source Pollution Control 
Program, fulfilling the requirements of Water Code Section 13369( a)(2)(B). This policy affects 
landowners and operators throughout the state engaged in agricultural production, timber harvest 
operations, and other potential sources of nonpoint source pollution. 
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Water Quality 

1 The 2004 policy generally expects non point source dischargers to use management practices that do 
2 not impair surface water quality and charges each landowner a fee to cover increased regulatory 
3 oversight. Consequently, implementation programs for non point source pollution control have 
4 expanded beyond waivers and may now be developed by a Regional Water Board, the State Water 
5 Board, individual dischargers, or by a coalition of dischargers in cooperation with a third-party 
6 representative, organization, or government agency. The latter programs are collectively known as 
7 "third-party" programs, and the third-party role is restricted to entities that ar~ not actual 
8 dischargers under Regional Water Board/State Water Board point-disch~rge permitting and 
9 enforcement jurisdiction. 
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8.2.2.9 California Toxics Rule 

As a result of a court-ordered revocation of California's statewid~ WQG:P for priority pollutants in 
September 1994, USEPA initiated efforts to promulgat~additional numeric water quality criteria for 
California. In May 2000, US EPA issued the CTR that promulgated tntmeric criteria for priority 
pollutants not included in the NTR. The CTR documentation (65 Federal Register 31682, May 18, 
2000) carried forward the previously promulgatedstantlards of the NTR, thereby providing a single 
document listing California's adopted andapplicabl~water quality criteria for priority pollutants. 

8.2.2.10 Policy for the Implementation of Toxics Standards for Inland 
Surface Waters,.Enclosed Bays, and Estuaries of California 

In March 2000, the State Water Board adopted the Standards for InlantlS!lrface Waters, Enclosed 
Bays, and Estuaries of California (SIP), which implemented criteria for priority toxic p;ollutants 
contained in the CTR, as well as either priority toxic pollutant criteriapnd objec.:tives. The SIP applies 
to discharges of toxic pollutants into inland surface waters, enclosed bayS; and estuaries of 
Californi~ subJ~ftto regp;lation under the state's Porter-Cologne Water Quality Control Act (Division 
7 of the Water Code) and the federal CW A. Such regulation may occurthnnigh the issuance of 
NPDES permits or· other relevant regulatory approaches. The goal of this policy is to establish a 
standardized approach for permitting discharges of toxic pollutants to nonocean surface waters in a 
manner that promotes statewide consistency. As such, SIP is a tool to be used in conjunction with 
watershed management approaches and, where appropriate,the development of TMDLs to ensure 
achievement or water quality standards (i.e., water quality criteria or objectives and the beneficial 
uses they are intended to protect, as well as the state and federal antidegradation policies). 

SIP established: (1) implementation provisions for priority pollutant criteria promulgated by USEPA 
through the NTR and CTR and for priority pollutant objectives established by Regional Water 
Quality Control Boards in their WQCPs; (2) monitoring requirements for 2,3,7,8-TCDD equivalents; 
and (3) chronic toxicity control provisions. In addition, the SIP includes special provisions for 
certain types of discharges and factors that could affect the application of other provisions in the 
policy. 

8.2.2.11 Department of Public Health Safe Drinking Water Act 
Implementation 

39 DPH is designated by USEPAas the primary agency to administer and enforce requirements of the 
40 federal SDWA in California. Public water systems are required to monitor for regulated 
41 contaminants in their drinking water supply. California's drinking water standards (e.g., M CLs) are 
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Water Quality 

1 the same or more stringent than the federal standards and include additional contaminants not 
2 regulated by USEPA. Like the federal MCLs, California's primary MCLs address health concerns, 
3 while secondary MCLs address aesthetics, such as taste and odor. The California SDWA is 
4 administered by DPH primarily through a permit system. 

5 8.2.2.12 State Water Resources Control Board Decision 1641 (D-1641) 

6 The Bay-Delta WQCP (discussed previously) outlines current water quality objectives for the Delta. 
7 State Water Board D-1641 contains the current water right requirements; applicable to DWR and 
8 Reclamation's operations of the SWP and CVP facilities, respectively:, to implerrreht the Bay Delta 
9 water quality objectives. D-1641 specifies that, from February throughjune, the location ofX2 must 

10 be west of Collinsville and must additionally be west of Chipps fsiand or~ort Chicago for a certain 
11 number of days each month, depending on the previous month's Eight River Index. D-1641 specifies 
12 that compliance with the X2 standard may occur in one of three ways: (1) the daily average EC at the 
13 compliance point is less than or equal to 2.64 millimhosj em~ (2) the 14-day average EC is less than 
14 or equal to 2.64 millimhosjcm; or (3) the 3-day average Delta outflow is greater than or equal to the 
15 corresponding minimum outflow. 

16 In D-1641, the State Water Board assignedn~sponsibilit!es to Reclamation and DWR for meeting 
17 these requirements on an interim ba~is. THese responsibilities required that SWP and CVP be 
18 operated to meet water quality objectives in the Delta, pending a water rights hearing to allocate the 
19 obligation to meet the water quality and flow-dependent objectives among all users of the 
20 Sacramento and San JoaquitrRiverbasins with appropriative water rights vtiith post-1914 priority 
21 dates. However, in lieu of this hearing,the San Joaquin River Agreement and Sacram.ento Valley 
2 2 Water Management Agreement are settlements between Reclamation and DWR with upstream of 
2 3 the Delta water userS, in which SWP and CVP committed to continue to meet the 0-1641 water 
24 quality requirements tn return for other commitments by major upstream wateFrights holders. 
2 5 After these agreements were executed, the State Water Boardpncelled the water rights hearing to 
2 6 allocate that responsibility. 

27 In February 2006, theState Water Board issuedaCease and Desist Order (COO, Water Rights Order 
28 No. 2006-0006) to DWR and Reclamation which established a<;tions and a compliance schedule for 
29 implementation of the requirements contained in 0-16,41, in particular to ensure compliance with 
30 the salinity objectives for the interior southern Delta. TheCDO also revised the previously issued 
31 (July 1, 2005) Water Quality Response Plan approval governing Reclamation's and DWR's Joint Point 
32 of Diversion (JPOD) operations (i.e., use of the other agency's respective point of diversion in the 
3 3 southern Delta). The COO specified thatthe agencies may conduct JPOD operations provided that 
34 both agencies are in compliance with all of the conditions of their respective water right permits and 
35 licenses at the time that the JPOD operations would occur. The COO was amended in January 2010 
36 (Water Rights Order No. 2010-0002) to modify the time schedule of actions to follow the State 
37 Water Board's next review of the 2006 Bay-Delta WQCP and separate hearings completed in 2010 
38 for the consideration of changes to the interior southern Delta salinity objectives. 

39 D-1641 also established the Vernalis Adaptive Management Plan, a 12-year experimental/adaptive 
40 management program to assess effects of changes in flows and aquatic habitat resources on juvenile 
41 Chinook Salmon migrating from the San Joaquin River through the Delta. More detailed discussion 
42 on this plan and the adaptive management process is included in Chapter 11, Fish and Aquatic 
43 Resources. This plan will expire after 2011. 
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Water Quality 

1 SWP and CVP Coordinated Operations Agreement 

2 SWP and CVP are relatively independent projects that use a common water supply. In 1986, Public 
3 Law 99-546 authorized the Coordinated Operations Agreement (COA) between the Reclamation and 
4 DWR, intended to define the rights and responsibilities of SWP and CVP with respect to use of that 
5 common water supply, and provide an infrastructure to monitor those rights and responsibilities. 
6 Specifically, the COA defines the project facilities and their water supplies, sets forth procedures for 
7 coordination of operations, identifies formulas for sharing joint responsibilities for meeting Delta 
8 flow and water quality standards and other legal uses of water, identifreshow unstored flow will be 
9 shared, sets up a framework for exchange of water and services betWeen the projects, and provides 

10 for periodic review every 5 years (Bureau of Reclamation 2004} .. 

11 Although implementation of the COA has changed since 1996 as IJ10dificatitms have occurred to the 
12 SWP and CVP systems and the operations of those systems have been altered, revisions to the 1986 
13 COA have not been implemented to reflect changes in. regulatorystari<:lards, operating conditions, 
14 and new project features, such as the Environmental Water Account (EWA). 

15 SWP and CVP Project Water Acceptance Cri;teria 

16 In consultation with SWP contractors a.nd D HS, I)WB. developed acceptance criteria to govern the 
17 water quality of nonproject water coilyeyedthrough the California Aqueduct. Non-project water 
18 with chemical concentrations less than the acceptable criteria is routinely accepted by DWR. Non-
19 project water with chemic~lconcentratfons greater than the criteria isma11agedon a case-by-case 
20 basis. 

21 

22 

8.2.2.13 Centtaf\l:alley~egional Water Quality Control Board Drinking 
Water Policy 

23 A COIJ1mitment of the CALFED Bay-Delta Program prpcess and Record {)fpecision was the 
2 4 development pf a new drinking water policy for J}elta waters. Currently, both the Bay-Delta WQCP 
25 and the Sacramento-San Joaquin Basin Plan lack numeric water q'u;:llity objectives for several known 
26 drinking water constituents of concern, such as organic carbO"h and pathogens (CALFED Bay-Delta 
27 Program 2008b). In response to the CALFED committrumt, Central Valley Regional Water Quality 
28 Control Board is in the process of a multiyear effort to develop a drinking water policy for surface 
29 waters in the Central Valley (Central Valley Regional Water Quality Control Board 2011). Existing 
3 0 policies and plans lack water quality objectives for several known drinking water constituents of 
31 concern, including DBP precursors and pathogens, and also lack implementation strategies to 
3 2 provide effective source water protection. The new policy will culminate in the incorporation of new 
33 requirements into a Basin Plan amendment, anticipated to be completed in 2013. The Central Valley 
34 Regional Water Quality Control Board Drinking Water Policy will apply to Delta waters and any 
3 5 activities, such as discharges, that affect Delta water quality. 

36 8.2.3 Nonregional and Local Plans, Policies, and Regulations 

3 7 The principal local regulatory requirements for surface water quality protection at the local 
38 governmental agency level consist of storm water management programs to implement their 
3 9 responsibilities under the statewide NPD ES storm water permits forM unicipal Separate (MS) Storm 
40 Sewer System adopted by the State Water Board. Larger entities such as the core municipal areas of 
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1 Sacramento and Stockton are regulated under individual permits (MS1 permits), whereas smaller 
2 cities and unincorporated areas are typically regulated by the State Water Board's MS4 permit. 
3 Entities must prepare Storm Water Management Plans (SWMPs) for the permits that outline the 
4 agency actions that will be conducted to reduce the discharge of pollutants from storm drainage 
5 systems. The SWMPs must address urban runoff and construction site runoff. Additional County 
6 implementing code and regulations for water quality protection typically include grading permits, 
7 erosion and sediment control ordinances, and storm water drainage facility design and management 
8 requirements. 
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8.3 Environmental Consequences 
This section describes potential direct (both temporary constrtittion--related and permanent 
operations-related) and indirect effects on water qualitywithiiltht;J: affected environment that 
would result from implementation of each:alternative. An analysis of the consistency of the 
alternatives with applicable state water quality standards, plans, and policies, including the 
federally promulgated National Toxics Rule (NTR:) .;1.nd CTR, is provided for the Upstream of the 
Delta Region, Delta Region, and the SWPanct:cvP Export Service Areas Region of the affected 
environment. The impact analysis separates temporary construction-related impacts from those 
associated with long-term facilities operations for the alternatives. Each of the alternatives' 
proposed features are t:l.ivided into two categctries; physicaljstructqral compl::ments associated 
with the new conveyance facilities and t~eir operations (CM 1 ), which ar~ project-level features 
and restoration actions or "c(!nser"V'ation measures" (CM2-CM22), which. are progral:flmatic 

'% +~ 

features. 

8.3.1 Methods for Analysis 

2 3 Each .Alternative ~ould consist of two broad categor:ies of actions, whfcll+are: (1) short-term 
24 construction activities, ;md (2) numerous conservation measun~s.The conservation measures are 
2 5 furthensharacterized by the fdlowing four major components. 

2 6 1. New north Delta diversion and conveyance facilities to be operated in conjunction with SWP and 
2 7 CVP existing facilities (collectively called conveyance). 

2 8 2. Detailed criteria that will govern the operations of the SWP and CVP conveyance system across a 
2 9 range of hydrological conditions (collectively called operations). Number 1 and 2 together are 
3 0 referred to as conservation measure (CM) 1. 

31 3. Habitat Restoration: each action alternative would include a range oftidal marsh, floodplain, 
32 riparian, and upland transition habitat activities within the Plan Area. (CM2-CM11). 

3 3 4. Actions to address and control contaminants, nonnative invasive species, and predation, and to 
34 address other potentially important non-conveyance and non-habitat-related stressors on 
35 covered species (collectively called otherstressors) (CM12-CM22). 

3 6 Implementation of the alternatives would result in changes to SWP and CVP facilities and 
37 operations, Delta habitats, and Delta hydrodynamics (i.e., how water moves through the Delta). 
38 Other conservation measure also could directly affect water quality positively or negatively at 
39 certain locations. Thus, the components of the Alternatives could collectively result in complex 
40 water quality changes within the affected environment (see Section 8.1). For the purposes of this 
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Water Quality 

assessment, the project area is divided into the three regions (Figure 8-9, Figure 8-10, and Figure 
8-11). 

Plan Area, including the Yolo Bypass, SWP North Bay Aqueduct service area, and Suisun Marsh. 

Upstream of the Delta (including the Sacramento and San Joaquin River watersheds). 

SWP /CVP Export Service Area (south of the Delta, areas served by the California Aqueduct, Delta 
Mendota Canal, and South Bay Aqueduct [SBA]). 

The two key questions to be addressed by this surface water quality iru:pacn;assessment are as 
follows. 

1. Would implementation of the Alternatives result in water quality changes to thePlan Area, 
Upstream of the Delta, or SWP /CVP Export Service Area$ of sufficient frequency, magnitude, and 
geographic extent as to cause or substantially contribute to signifiCant adverse impacts on the 
beneficial uses of: water in these areas of: the affected environment? 

2. What would be the beneficial effects on water quality in these areas? 

Appropriately addressing these questions is a complex tasK because: 

The full effects of: the Alternatives would occur in the future, and "project effects" on water 
quality involve numerous constituentsof interest (many having adopted water quality 
objectives/ criteria and some without adopted objectives/criteria). 

Multiple beneficial uses could be af:f:ectE)d by changes in water quality. 

Numerous locations qf interest are found throughout the large affected environment. 

Moreover, models availablefor use in addressing such questionsJiave been previously developed 
for the effects ofoperations of tpe SWP-CVP facilities for only aJew water q:ua.lity parameters (e.g., 
electrical conductiyity [EC],dissolved organic carbon(DOC}, a.nd temtyer~rure) in defined portions of: 
the aff~cted environment (i.e., the Delta), and arepoorlydt:velop.~d or not developed at all for nearly 
all other water quality parameters and locations, nor for most of: the conservation measures 
proposed .for implementation. Consequently, the methodology developed for assessing water quality 
impacts diffefed for each of: the three areas of: the affected environment because: 

The beneficial uses of: water in each area are af:f:ected:t:Jtfferently by the Alternatives. 

Each area has different constituents of: concern and different historical data availability for those 
constituents. 

The availability of: models that can be used to support quantitative assessments differs in each 
area. 

Hence, a combination of: both quantitative and qualitative analyses (as appropriate) was performed 
to estimate the changes in water quality attributable to implementation of: the Alternatives within 
the three areas of: the affected environment. Depending on the constituent and location, these 
changes could be significant/adverse (e.g., increase in concentration or mass loading of: harmful 
constituents), insignificant, or beneficial. 

In general, the fewest water quality changes of: importance are expected to occur Upstream of: the 
Delta, followed by the SWP /CVP Export Service Areas, with the greatest number and magnitude of: 
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Water Quality 

1 water quality changes expected for the Plan Area. The Plan Area was analyzed in the greatest detail 
2 for the following reasons. 

3 Its water quality would be most affected by the BDCP action alternatives. 

4 It has complex hydrodynamic characteristics. 

5 Models are available to simulate hydrodynamic and water quality changes within the Delta 
6 region. 

7 Delta water quality is critically important to the water supplies of California residents that use 
8 water within the Delta and in the SWP /CVP Export Service Areas. 

9 All constituents for which data were compiled were run through an initial screening analysis that 
10 determined the appropriate levels of analysis needed for eac;:h constituent, and whether further 
11 analysis beyond that provided by the screening analysisitself, if needed; would be qualitative or 
12 quantitative. The details of the screening analysis are*discussed liter in this section. 

13 The constituents of concern in the affected environment included. both physically and chemically 
14 conservative and non-conservative parameters. The conc~ntrations of conservative constituents 
15 tend to not be affected substantially by physical, chemical, or biological mechanisms that would 
16 result in a loss of the constituent from die system. 'rhus, the concentrations of conservative 
17 constituents can be reasonably estimated <rtrd changes assessed with mass-balance accounting of the 
18 mixing of known vol umes.and concentrations Of-different water sources: Non-conservative 
19 constituents can be affected by mechanisms that result in loss from the water such as physical (e.g., 
2 0 settling, volatilization), chemical (e.g .• adsorption, oxidation-reduction, eomplexatlon), gr biological 
21 (e.g., uptake, decay) mechanisms such 'that mass-balance accounting becomes much more complex. 
2 2 Historical monitoring.tlata for the majority of these constituents were collected and reviewed from 
2 3 various locations Of interest within the affected environment. 

24 Conservative paral)leters were evaluated using av~il;;tble models usedforSWP-CVP planning and 
25 operations (i.e., California Water Resources Simulation Model [CALSIM II, Delta Simulation Model2 
2 6 [DSM2],andthe Bureau of Reclamation's [Reclamation] Temperature Model) wherever applicable, 
27 as well as constituents directly addressed by these models, and included EC, DOC, and temperature. 
28 It should be noted that because aquatic life beneficial uses are the only uses expected to be affected 
2 9 by temperature changes under the various Alternatives, the water quality chapter cross-references 
3 0 to the Fisheries and Aquatic Resources chapter for all impact assessments for temperature. 

31 These models produce detailed estimates of existing and future flow and water quality conditions 
32 for the major reservoir, river, Delta, and constructed features such as agricultural diversions, 
3 3 municipal diversions, and associated conveyance facilities within the project area. As such, the 
34 CALSIM and DSM2 model outputs also were used to support quantitative mass-balance assessments 
3 5 for several other constituents that exhibit generally conservative characteristics (i.e., boron, 
36 bromide, chloride, mercury, selenium, and sulfate). Non-conservative parameters such as DQ 
3 7 nutrients, heavy metals, pesticides, polychlorinated biphenyls, etc., were evaluated qualitatively. 
38 Detailed discussion on when and where qualitative or quantitative analyses were performed is 
39 included later in this section. 

40 Mercury and selenium were analyzed in detail because of their bioaccumulative properties. 
41 Bioaccumulation refers to the uptake of a constituent by a biological organism which exceeds the 
42 excretion or loss from the organism, such that concentrations within the organism are increased 
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Water Quality 

over time. The specific methodologies used to evaluate these two parameters are discussed 
separately in this section. Various models used in analyzing these constituents of interest and their 
interrelationship have also been discussed in detail. 

Based on the components of the Alternatives (described previously in this section), three categories 
of potential changes in water quality conditions are described, as follows. 

Changes attributable to construction activities. 

Changes attributable to operations and maintenance of new conveyance facilities and new SWP 
and CVP operational criteria (CM1). 

Changes attributable to implementation of other defined CO!lservation measures (CM2-CM22). 

It was determined that the action alternatives would result in all three categories of potential water 
quality effects within the Plan Area. However, based on'l;he description of BDCP alternatives (see 
Chapter 3) for the Upstream of the Delta Region and tlle SWP.jCVP Bxport Service Areas, changes 
attributable to construction activities or other conservation measures were expected to be minimal 
and, hence, are not addressed in as much detail.~ 

The frequency, magnitude, and geographi~ extent of an" change in specific water quality 
constituents, or change in mass loading; is of primary importance in determining effects on 
beneficial uses (aquatic biology, municipafand dom~stic supply, agricultural uses, recreation, etc.). 
Consequently, findings regardingestimated concentrations at each assessmentlocation for 
individual constituents of concern under the alternatives were compared tfil thresholds of 
significance (Section 8.3.2) forthe purposes of making California Envirqn\J}ental.Quality Act (CEQA) 
and National Environmental Policy Act (NEPA) impact determinations, Thresholds of significance 
define the criteria used to define tl1e level at which an impact would be considered significant in 
accordance with CEQAancl. NEP:A. Thresholds were based on tile checklist in Appendix G of the 
CEQAGuidelines(CCR, Title 14,Division 6, Chapter 3), scientific information and data, and 
regulatory standards. These thresholds take into accoup.t the factors under NEPA to determine the 
signifitance of an action in terms of the context and intensity of its effects ( 40 CFR 1508.27). 

If the estiill:~ted water quality conditions for a constituent under the Alternatives trigger one or 
more of the four water quality thresholds of significance at one or more of the assessment locations, 
then the Alternatives were determined to have a significant adverse impact on that water quality 
constituent or parameter and mitigation measures were recommended for CEQA purposes to 
minimize the significant adverse impacts. 

In summary, the impact assessment methodology includes the following. 

1. Addressed all constituents of concern based on available information and the current science 
regarding concentrations /levels that would adversely affect beneficial uses of waters within the 
affected environment 

3 6 2. Quantitatively evaluated constituents of primary concern where modeling tools were developed 
3 7 and were available for doing so, and made qualitative assessments where appropriate modeling 
38 tools were unavailable. 

39 3. Evaluated the overall effect of the Alternatives on beneficial uses in a comparative manner 
40 throughout the affected environment, during three distincttime frames (see Section 8.3.1), 
41 which addressed climate change considerations. 
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Water Quality 

1 The details of this methodological approach are discussed below. In the following sections, the 
2 specific methodologies used to assess water quality impacts within the three distinct areas of the 
3 affected environment (i.e., Upstream of the Delta, Plan Area, and SWP /CVP Export Service Areas) are 
4 discussed. 
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8.3.1.1 Models Used and their Linkages 

The models used in support of the quantitative water quality analyses were: (1) Reclamation's and 
California Department of Water Resources' (DWR) CALSIM II hydrologic model; (2) DWR's DSM2; 
and (3) Reclamation's River Temperature models. A brief description of each inodel is provided 
below, followed by a discussion of how the results from these fl10dels were used to quantify changes 
in water quality constituent concentrations/parameter levels. 

The CALSIM II model, which has been jointly developed and maintained by DWR and Reclamation to 
provide hydrologic-based information for planning, managing, ando11erating the integrated SWP 
and CVP system, was used to simulate system "operations and resulting hydrologic conditions under 
the Alternatives. CALSIM II operates on a monthly time step from water year 1922 through 2003. 
Using historical rainfall and runoff data, which havebeenapjusted for changes in water and land use 
that have occurred or are projected to occur inthe futm.,e. The model simulates the operation of the 
SWP and CVP system on a month-to-month basis for the 82-year hydrologic period of record. In the 
model, the reservoirs and pumping racilities of the SWP and CVP are operated to ensure the flow and 
water quality requirements for these systems are met. The model assumes that facilities, land use, 
water supply contracts, and regulatory requ.irements are constant throughout the 82-year 
hydrologic period of record, thus providing a simulation representing a .fixed level of .. _dl:lvelopment. 

~ 

Among other output, .C:ALSIM II provides mean monthly output for.res~rvoir storage levels, 
reservoir releases) flows "lit various locations along the major rive15, X2Jocation, Delta inflow, and 
Delta O\).tflow for an 82.:year.}:lydrologic period of record. The primacy linkage of these models is for 
CALSIMII output t~ serve as input to the DSM2 mod.el ~~d the Reclamation temperature models, as 
shown in FigUre 8-S7.1nput assumption details for each scenario modeled using CALSIM II are 
provided in Appendices 4A and SA. 

DSM2 is a one-dimensional mathematical model fordynamicsimulation of hydrodynamics, water 
quality, and particle tracking throughout the Delta. DSIVI2 can be used to calculate stages, flows, 
velocities, mass transport processes for conservative constituents, and transport of individual 
particles. The model runs on a 1S-minute time step for a 16-year (1976-1991) hydrologic period of 
record. DSM2 currently consists of three modules: HYDRO, QUAL, and PTM. HYDRO simulates one
dimensional hydrodynamics including flows, velocities, depth, and water surface elevations. HYDRO 
provides the flow input for QUAL and PTM. QUAL simulates one-dimensional fate and transport of 
conservative water quality constituents given a flow field simulated by HYDRO. PTM simulates 
pseudo three-dimensional transport of neutrally buoyant particles based on the flow field simulated 
by HYDRO. Input assumption details for each scenario modeled are provided in Appendices 4A and 
SA. 

CALSIM II output provides the hydrologic input to the temperature models for an 82-year 
hydrologic period of record (1922-2003). The temperature models consist of two basic model 
types: a reservoir model and a river model. Reclamation developed reservoir temperature models 
for Trinity Lake, Whiskeytown Reservoir, Shasta Lake, Folsom Lake, New Melones Lake, and Tulloch 
Reservoir. The reservoir models are used to simulate one-dimensional, vertical distribution of 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-122 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00122 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

Water Quality 

1 reservoir water temperature using monthly input data on initial storage and temperature 
2 conditions, inflow, outflow, evaporation, precipitation, radiation, and average air temperature. 
3 Temperatures in the downstream regulating reservoirs-Lewiston, Keswick, Natomas, and 
4 Goodwin-are computed from equilibrium temperature decay equations in the reservoir models, 
5 which are similar to the river model equations. 

6 The river temperature models output mean monthly temperatures at 3 locations on the Trinity 
7 River from Lewiston Dam to the North Fork, 9locations on the American Riverfrom Nimbus Dam to 
8 the mouth, and 8locations on the Stanislaus River from Goodwin Dam to the mouth. The 
9 Sacramento River Water Quality Model simulates reservoir and rivertemperatureson a daily 

10 average basis and provides average monthly river temperature values for 12 locations on the 
11 Sacramento River from Keswick Dam to Freeport. The models· ate one~(:Umensional in the 
12 longitudinal direction and assume fully-mixed river cross sections.Tne. effect of tributary inflow on 
13 river temperature is computed by mass-balance calcul(ltion. The rivertemperatures are based on 
14 regulating reservoir release temperatures, river flows, and climatic data. While there are some 
15 limitations based on assessments at a relatively coarse monthlyaverage time step, the models are 
16 adequate as planning tools to compare the relative temperature effects that would occur from 
17 implementation of different Alternatives. 

18 8.3.1.2 Upstream of the Delta Regien 

19 Water quality changes in the affected environment upstream from the .north~Delta boundary, which 
2 0 includes the Sacramento River to Shasta Lake, the Feather River to Lake Oroville, and the American 
21 River to Folsom Lake, were primarily assessed qualitatively. Assessment ofwater quality changes 
2 2 was limited to operations-related water quality changes and the implementation of CM2-CM22. 
2 3 Conveyance facility constrUCtion-related effects are not anticipated ;pstream af the Delta. 

24 The assessment of water quali:ty changes in water bodies upstream ofthe Delta relied, in part, on 
2 5 making determinations as to how reservoir storage anc;l. releases would be changed. Specific changes 
2 6 in reservoir storage a.nd releases were determined from tALSIM II modeling of the SWP and CVP 
2 7 system (Appendices 4A and SA describe the CALSIM II modeling performed in support of this 
28 assessment). Reservoir storage and river flow changes were then evaluated to make determinations 
29 regarding the capacity for the affected water bodies to provide dilution of watershed contaminant 
3 0 inputs. Also, if a particular parameter was found to be correlated to seasonal reservoir levels or river 
31 flows, how the parameter would be altered seasonally by operational changes in reservoir levels or 
3 2 river flows was assessed. 

33 8.3.1.3 Plan Area 

34 Water quality changes in the Delta were assessed quantitatively to the extent that data and models 
3 5 were available to do so; otherwise, water quality changes were assessed qualitatively. Using the 
36 methodology described below, changes in boron, bromide, chloride, mercury, organic carbon, 
3 7 selenium, and sulfate within the Delta were determined quantitatively at 11 assessment locations 
38 (Figure 8-9), while electrical conductivity was assessed at D-1641 compliance locations. Operations-
39 related water quality changes would be partly driven by geographic and hydrodynamic changes 
40 resulting from restoration actions (i.e., altered hydrodynamics attributable to new areas of tidal 
41 wetlands (CM4 ), for example). To the extent that restoration actions affect altered hydrodynamics 
42 within the Delta region, these effects were included in the modeling assessment of operations-
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Water Quality 

1 related water quality changes. Methodologies to determine the effects attributable to construction 
2 activities and actions to address the other stressors are discussed later in this section (Figure 8-58). 

3 Constituent Screening Analysis 

4 Constituents assessed in the water quality chapter were identified based on the following 
5 considerations. 

6 Availability ofhistorical monitoring data. 

7 Constituents having adopted federal water quality criteria or state water quality objectives. 

8 Constituents on the state's CW A Section 3 03 (d) list in the Delta. 

9 Constituents identified in public scoping comments. 

10 Constituents deserving assessment based on professional judgment. 

11 A constituent screening analysis was conducted on 192.water quality constituents/parameters. The 
12 screening analysis determined which constituents had no potential to exceed the thresholds of 
13 significance by implementation of the Alternatives and, tlius, did not warrant further assessment. 
14 This analysis identified a list of "constituents ofconcent'' that were further analyzed as part of 
15 assessing their potential water quality related im)Ja<;ts under the Alternatives. For a detailed 
16 description of the approach ernployed.in the constituent screening analysis, seeAppendix C. 

17 Determining Whether Assessment is Qualitative or Quantitative 

18 For many constituents, lack of adequaterepresentative data precluded a qUantitative assessment. 
19 Tables SA-8 and SA-9 of Appendix(} identify the types of constituentsthat were carried forward for 
2 0 detailed analysis and Were automatically determined to be assessed qualitatively. For constituents 
21 for whichat least one delta point in the representative data se1;iwas a detected value (see Table SA-7, 
2 2 Appendix q, the assessment was either quantitative or qualitative, depending on three factors: 
2 3 (1) adequacy of data to perform a quantitative assessment, (2) adequacy of modeling tools, relative 
2 4 to the physical/ chemical properties of the constituent, to perform a quantitative assessment, and 
2 5 availability of these tools, and (3) whether a quantitative analysis was necessary to perform the 
2 6 assessment. 

27 Available tools were considered appropriate for modeling only those constituents that could be 
28 assumed to be conservative. Other gain/loss mechanisms were accounted for and addressed 
29 qualitatively within the quantitative modeling-based assessment. Constituents of concern that could 
3 0 not be analyzed through quantitative modeling were carried forward for qualitative analysis. 
31 Appendix C, Table SA-11 contains a list of water quality constituents for which individual 
3 2 assessments were performed and denotes the constituents that were assessed quantitatively 
3 3 through modeling and those that were assessed qualitatively. 

34 Quantitative Assessments 

3 5 Using the methodology described below, changes in water quality were determined at 
36 11 assessment locations across the Delta (Figure 8-9) for each of the constituents assessed 
3 7 quantitatively, with the exception of EC. Assessment locations for EC aligned with D1641 compliance 
38 locations contained in the Sacramento-San Joaquin Delta WQCP (Bay-Delta WQCP). 
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Water Quality 

1 Calculation of Changes in Constituent Levels 

2 Output from DSM2 was used to calculate changes in constituent concentrations as they would be 
3 affected primarily from operations-related actions of the conveyance features of the Alternatives. 
4 DSM2 produced: (1) flow-fraction or "fingerprinting" output; and (2) EC and DOC, concentrations for 
5 specified Delta locations. Because the DSM2 model directly simulated EC, and DOC, concentrations 
6 throughout the Delta, the estimated daily and monthly average concentrations of these constituents 
7 were simply compared among alternatives for impact assessment purposes. Additionally, because 
8 DSM2 accounts for hydrodynamic conditions in the Delta, the effects of some. ofthe habitat 
9 restoration actions (i.e., CM2 and CM4) on EC and DOC are evaluatedquantitatively. Restoration 

10 actions that resulted in water quality changes associated with altered hydrodynamics, which were 
11 captured in the DSM2 modeling, are discussed in Section 8.3:2!- as operations-related water quality 
12 changes. Restoration actions that could result in a potential Increase in constituent loading (e.g., 
13 increased nutrient, organic carbon, or suspended solids}to the Delta r:egion were assessed 
14 qualitatively. 

15 For other constituents assessed quantitatively (See Appendix C, Table SA-11) for which 
16 concentrations were not directly estimatedby DSM21 mean monthly flow-fraction output from 
17 DSM2 was used in mass-balance calculations (processed outside of DSM2) to estimate constituent 
18 concentrations. The flow-fraction outputfrom DSM2 is the average percentage of water at each 
19 specified Delta location that was cons~ituted hy the five primary source waters (i.e., SAC, SJR, 
20 eastside tributaries, BAY, and AGR). These flow·fractions were used tqgetherwfth source water 
21 constituent concentrations derived from historical data to estimate a given constituent 
22 concentration at assessment locations according to equation 1: 

24 In the above eqU;;ttion, fx;1.ts th~ mean monthly flow fraction from source X at assessment location i, 
2 5 Cx is the cohstituent concentration from source X, and <::i is the constituent concentration at 
2 6 assessment location i. 

2 7 A key assumption for the mass-balance calculatidnis that the constituent acts in a conservative 
28 manner throughout the system, as the various source waters mix and flw through the Delta, 
29 although most behave, to some degree, in a nonconservlitive manner. For constituents where this 
3 0 assumption does not hold because of decay, uptake, or other losses, this mass-balance approach 
31 would be expected to overestimate the actual concentrations at any given Delta location, thereby 
3 2 providing a conservative analysis for impact assessment purposes. Qualitative Assessments 

3 3 Some constituents were assessed strictly qualitatively (Appendix C, Table SA-11) because: (1) 
3 4 insufficient historical monitoring data were available to adequately characterize the concentrations 
3 5 of the five source waters to the Delta (i.e., to accurately define the distribution of concentrations 
36 observed in the SAC, SJR, BAY, eastside tributaries, AGR), which are necessary to implement the 
3 7 quantitative mass-balance assessment approach described above; (2) the locations for which the 
38 constituent was assessed (within the affected environment) was outside of any available modeling 
3 9 domain, or available modeling tools were not appropriate for predicting constituent concentrations 
40 based on the physical, chemical, and/ or biological properties and environmental fate and transport 
41 of the constituent. Nevertheless, the same conceptual framework was used for qualitatively 
42 assessing constituents of concern. Best available information regarding concentrations/levels in the 
43 Delta source waters was evaluated relative to how flow-fractions at various Delta locations would 
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Water Quality 

1 change under the Alternatives, as defined by DSM2 model flow-fraction output (Appendix D), to 
2 estimate the relative frequency and magnitude of change expected for a given constituent at a 
3 specified location. 

4 Additionally, assessments of the effects of implementing CM2-CM22 were qualitative, at a 
5 programmatic level, for all constituents. Construction-related water quality changes also were 
6 assessed qualitatively. Potential water quality effects of these generally specific and/ or 
7 geographically localized actions were assessed by evaluating the anticipated type, duration, and 
8 geographic extent of construction activities to take place, and location and type of water bodies 
9 potentially affected. The potential for soil, sediment, and contaminants to be discharged to water 

10 bodies was determined by identifying construction practices and equipment that could be used, 
11 common materials or contaminants that may be present or be used for cdnstruction or construction 
12 equipment, and pathways by which contaminants may enterrecetvingwaters, and measures to 
13 minimize or eliminate adverse construction-related effects on water quality. 

14 8.3.1.4 SWP/CVP Export Service Ar'eas 

15 Assessment of water quality changes in the SWP /CV:P Export Service Areas, which begin at the 
16 export pumps (i.e., Banks and Jones pumping plants) and extend to facilities receiving exported 
17 Delta water, was conducted for construction-related, operations-related, and restoration-related 
18 (CM2-CM22) effects. 

19 Water quality changes in the SWP /CVPE'Xport Service Areas were assessed both quantitatively and 
2 0 qualitatively. As described in Sectibn 8.3.2, water quality changes at the e~port p~umps (i.e., Banks 
21 and Jones pumping plans) were quantified directly using DSM2 for EC and UOC and from mass-
2 2 balance calculations based qrt DSM2 flow-fraction output data and D'elta sourcewater quality data, 
2 3 to the extent sufftcient.source water quality data were available ftir specific parameters. Water 
24 quality changesat the exp~rtplimps served as the basis for maKing determinations of water quality 
2 5 changes within the associated primary conveyance facilities, Delta Mendota Canal and California 
2 6 AqueCluct, as well as:t:he other locations within the service area outside of the Delta, such as San Luis 
27 Reservoir. and reservoirs operated by southern California water pUrveyors. Wi.ter quality changes in 
28 the conveyance and terminus facilities were assessed qualitatively, with consideration of dilution, 
29 transformation, uptake, and loss to the extent such factors were applicable to the constituents 
30 evaluated. 

31 8.3.1.5 Mercury and Selenium Bioaccumulation Assessment 

3 2 Mercury and selenium are bioaccumulative constituents of concern in Delta waters. They also are 
3 3 listed as causes of impairment under the Clean Water Act Section 303( d), and a substantial amount 
34 is known about their fate and transport within the Delta or similar systems. Consequently, a specific 
3 5 analysis approach was developed for these two constituents. 

3 6 Mercury and selenium concentrations in surface water were estimated at Delta assessment 
37 locations as described previously. Linkages between abiotic media (sediment and surface water, as 
38 applicable) and biological tissues (fish muscle, whole-body fish, and bird eggs) that provide an 
39 estimate of the potential bioaccumulation and impacts on ecological and human receptors were 
40 evaluated to determine the linkages with the greatest degree of confidence. Potential linkages 
41 explored included the following. 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-126 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00126 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

Water Quality 

1 Literature-based regression models or bioaccumulation factors. These resources provide a 
2 basis for estimating tissue concentrations for mercury and selenium from concentrations in 
3 surface water or sediment. 

4 Site-specific linkages. Methods were developed to describe existing relationships between 
5 waterborne concentrations of mercury and selenium at the nearest modeling nodes, existing 
6 sediment (for mercury), and fish tissue concentrations in an attempt to create predictive 
7 relationships for impacts analysis and alternatives comparisons. 

8 Delta methylmercury. TMDL (Draft) translation equations for mercut1f (Central Valley 
9 Regional Water Quality Control Board 2008a, 2008b). Translation equations between 

10 waterborne concentrations and fish tissue concentrationswere investigated. 

11 U.S. Geological Survey Bioaccumulation and Trophic Tran$fer Factors for selenium. Values 
12 for uptake of selenium from water to the lowest trophic levels (e.g, algae) and transfer factors 
13 from invertebrates to fish and bird eggs developed by Presser and Luoma (2009) were used to 
14 estimate uptake from water to fish and to bird eggs. 

15 Adverse effects on ecological and human receptorswereqij:(,l.ntified through comparisons of 
16 measured and modeled surface water, sediment, andtissue (fish and bird eggs) data to established 
17 benchmarks, including the following. 

18 Water quality objectives and criteria and drinking water standards. 

19 Literature-derived effect levels in whole-body fish for species most representative of the Delta. 

2 0 Literature-derived effect levels in eggs of bird species most representative of th~ Delta. 

21 State of California Office of Envtronmental Health Hazard AsseS:sm~nt's fish contaminant goals 
2 2 and advisory tissue levels. 

2 3 The alte:rnatives were evaluated with regard to potential adxerse impacts on ecological and human 
24 receptors through a weight-of-evidence approach. The existing conditions and each alternative were 
25 evaluated fortheir potential to cause exceedances of water quality or tissue benchmarks and for 
2 6 qualitative differences in the spatial extent of those exceedances. The water and tissue 
2 7 concentrations associated with modeled existing conditions were compared to modeled 
2 8 alternatives. In addition, spatial changes in the extent ofmarshlands associated with each 
29 alternative (i.e., CM4-CM10 were evaluated qualitatively for their potential to enhance mercury or 
3 0 selenium bioavailability and risk 

31 

32 

33 

34 

8.3.1.6 Summary of Methods Used to Assess Water Quality Changes 
Related to Construction, Conveyance and Operations (CMl), and 
Habitat Restoration and Other Stressor Related Conservation 
measures (CM2-CM22) 

3 5 The construction-related water quality changes were assessed qualitatively by evaluating the 
36 anticipated type, duration, and geographic extent of construction activities to take place, and 
3 7 location and type of water bodies potentially affected. The potential for soil, sediment, and 
38 contaminants to be discharged to water bodies was determined by identifying construction 
3 9 practices and equipment that could be used, common materials or contaminants that may be 
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Water Quality 

1 present or be used for construction or construction equipment, and pathways by which 
2 contaminants may enter receiving waters. 

3 Actions associated with new conveyance facilities and operations criteria that resulted in water 
4 quality changes associated with altered hydrodynamics, which were captured in the DSM2 
5 modeling, were assessed quantitatively and discussed in Section 8.3.4. 

6 Restoration actions that resulted in water quality changes associated with altered hydrodynamics, 
7 which were captured in the DSM2 modeling, are discussed in Section 8.3:4as operations-related 
8 water quality changes (CM 1). Restoration actions that could result ina potential increase in 
9 constituent loading (e.g., increased nutrient, organic carbon, or suspended solids) tO. the Delta region 

10 were assessed qualitatively. 

11 Each action Alternative addresses other stressors (CM12-d122)through reducing contaminants 
12 and reducing predators and other sources of direct mortality to listed species. Changes in water 
13 quality associated with conservation measures implel)l.ented to address other stressors were 
14 assessed qualitatively under a separate numbered impact for CM2-CM22. 

15 Table 8-39 provides a summary of the methodologies usedto assess water quality impacts that 
16 could result from implementing the alternatives. 

17 Table 8-39. Summary of Methodi>logies t.Jsed for Water Quality Impact Analyses 

Project/ Available 
Alternative Models/ 
Component Techniques 
Conveyance CALSIM II 
and 
Operations-
related Effects 
on Water 
Quality (CMl) 

Reclamation 
Temperature 
Model 

Mass Balance 
Using Flow 
Fraction and 
Constituent 
Concentrations 

Bay Delta Conservation Plan 
EIR/EIS 

Affected Environment 
Upstream 
of the I)elta Plan Area 
Hydrologic changes (e.g., CALSIM II hydrologic 
seasonal cnanges in reservoir output served as input to 
storage and river flows) used the DSMZ modeL 
to evah.tate dilution effects on 
constituent levels in reservoirs 
and rivers. 

NjA EC, DOC concentrations 
and flciw fractions. 

Direct output to determine NjA 
changes in temperature at 
various locations in the Trinity, 
Sacramento, American, and 
Stanislaus Rivers. 
NjA Estimated concentrations 

of constituents addressed 
quantitatively, other than 
EC, and DOC, which are 
directly modeled by 
DSMZ. 
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SWP /CVP Export Service 
Areas 
Operations of San Luis 
Reservoir. 

EC, DOCconcentrations 
directly modeled at the 
south Delta export 
pumps 
NjA 

Estimated 
concentrations of 
constituents addressed 
quantitatively, other 
than EC, and DOC, at the 
south Delta export 
pumps. 
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Project/ 
Alternative 
Component 

Available 
Models/ 
Techniques 
Qualitative 
Analysis 

Upstream 
of the Delta 
For all parameters other than 
temperature. Qualitative 
approach determined whether 
constituent concentrations 
were correlated to reservoir 
storage or river flow levels. 

Affected Environment 

Plan Area 
For all parameters not 
addressed quantitatively 
(see Appendix C, Table 
SA-11). Qualitative 
approach varied based 
on constituent of concern 
and location, but 
attempted to estimate 
concentration changes 
attributable. to the 
Alternatives. 

Water Quality 

SWP /CVP Export Service 
Areas 
For all parameters 
addressed. Qualitative 
approach varied based 
on constituent of 
concern, but attempted 
to estimate 
concentration changes 
attributable to the 
Alternatives. 

Habitat CALSIM II NjA CALSIM II hydrologic N /A 
Restoration-
related Effects 
on Water 
Quality (CM2-
11) 

Construction
related Effects 
on Water 
Quality 

DSM2 

Qualitative 
Analysis 

Qualitative 
Analysis 

Other Stressor- Qualitative 
related Effects Analysis 
on Water 
Quality 
(CM12-CM22) 

Notes: 

NjA 

NjA 

NjA 

o~tput served as input to 
the DSM2 model. 
To degilee possible, the N j A 
-DSM2 mOdel simulated 
alt~l'ed Delta 

· .. hydrodynamics 
attributable to 
restoration wetlands. 
Additional qualitative 
impact analysis ofhow 
restoration wetlands may 
affect specific constituent 
concentrations (e.g., 
DOC) in specific areas 
was provided: 

QualitatiVe analysis of 
how 'short-term 
conveyance construction 
activities would affect 
water quality (e.g., 
turbidity, sedimentation) 
was provided. 

Qualitative analysis of 
how actions would affect 
water quality was 
provided. 

Additional qualitative 
impact analysis of how 
restoration wetlands 
may affect specific 
constituent 
concentrations (e.g., 
DOC) at the south Delta 
pumps was provided. 
Qualitative impact 
analysis of how 
conveyance construction 
activities may affect 
specific constituent 
concentrations (e.g., 
turbidity, nutrients) at 
the south Delta pumps 
was provided. 
Qualitative impact 
analysis of how the 
actions may affect 
specific constituent 
concentrations at 
specified locations was 
provided. 

CALSIM II = California Water Resources Simulation Model 
CVP =Central Valley Project 
DOC = dissolved organic carbon 
DSM2 = Delta Simulation Model 2 
EC = electrical conductivity 
N j A= not applicable 
Reclamation = Bureau of Reclamation 
SWP =State Water Project 
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Water Quality 

1 8.3.2 Thresholds of Significance 

2 Both qualitative and quantitative water quality assessments determine the anticipated changes in 
3 water quality that may occur throughout the affected environment from implementing an 
4 alternative, relative to the water quality conditions that would occur under the Existing Conditions 
5 or the No Action Alternative. Changes in water quality determined were theq..interpreted relative to 
6 effects thresholds for the purposes of making impact determinations. The effects thresholds used 
7 are as follows. 

8 Cause exceedance of applicable state or federal numeric or narrative water quality objectives/ 
9 criteria, or other relevant water quality thresholds identified for this assessment, by frequency, 

10 magnitude, and geographic extent that would result in adverse effect~ on one or more beneficial 
11 uses within affected water bodies. 

12 Increase levels of a bioaccumulative pollutant by frequency, 1.\hagnitude, and geographic extent 
13 such that the affected water body (or portion of a watertiody) would be expected to have 
14 measurably higher body burdens of the bioaccumUlative pollutant in aquatic organisms, thereby 
15 substantially increasing the health risks to wildlife (including fish) or humans consuming those 
16 organisms. 

17 Cause long-term degradation of w-;ater quality, resulting in sufficient use of available assimilative 
18 capacity such that occasionally exceeding water quality objectives/criteria would be likely and 
19 would result in substantially increased risk for adverse effects on one or more beneficial uses. 

2 0 Further degrade water quality by ll;leasurable levels, on a long-term pilsis, for one _or more 
21 parameters that are;alreadyimpafred and, thus, included on the state's CWA Section 303( d) list 
22 for the water body! such that bepeficial use impairmentwould.be made discernibly worse. 

2 3 The third threshold listed above is triggered not by increased exceedances of water quality 
24 standa.r;ds or adverse impacts on beneficial uses but ratherbythe moreseltlsitive threshold of 
2 5 demonstrated wafer quality degradation, on a long:::terrn basis,.that eliminates a substantial amount 
2 6 of the re-ceiving water body's available assimilative capacity; .. .thereby resulting in water quality 
2 7 conditions that substantially increase the likelihood of water quality objectives/ criteria exceedances 
28 and adverse effects on beneficial uses. This threshold would not be exceeded if substantial use of 
29 available assimilative capacity is used under the alternative assessed, yet substantial assimilative 
3 0 capacity remains such that exceeding water quality objectives/ criteria would be rare, if it were to 
31 occur at all and, therefore, resulting water quality poses negligible risk for adverse effects on 
3 2 beneficial uses. Similarly, the fourth threshold above is triggered not by demonstrated or potential 
3 3 adverse effects on beneficial uses, but rather the more sensitive threshold of "measurable 
34 degradation," on a long-term basis, under already impaired conditions. This threshold is included in 
3 5 recognition that a threshold of significance should be more sensitive when water quality conditions 
3 6 are already impaired in a water body and, therefore, any measurable worsening, on a long-term 
3 7 basis, may be considered substantial and adverse. This threshold provides meaningful sensitivity for 
38 already impaired (i.e., 303( d) listed) conditions by requiring measurable changes, on a long-term 
39 basis, rather than "any" change at any time (i.e., a change that could be calculated, but may not be 
40 measureable in the actual environment, or may not occur frequently enough to measurably alter 
41 water quality on a long-term basis). 
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Water Quality 

1 8.3.3 Determination of Adverse Effects 

2 The water quality effects of the action alternatives and the No Project Alternative, relative to existing 
3 conditions for CEQA, and of the action alternatives relative to the No Action Alternative for NEPA 
4 were determined consistent with the Methods for Analysis presented in the previous section, and 
5 are presented below. Additional discussion beyond that presented herein pertaining to the potential 
6 for water quality-related effects on fish and aquatic resources, human health, and agriculture are 
7 addressed in Chapter 11, Fish and Aquatic Resources; Chapter 25, Public Health; and Chapter 14, 
8 Agriculture, respectively. 

9 8.3.3.1 Screening Analysis and Results 

10 This water quality analysis assessed the potential effects of Implementing the various alternatives 
11 on 182 constituents (or classes of constituents). The initial analysis of :Water quality effects, referred 
12 to as the "screening analysis" in the Methods of Ana1ysis section (above) resulted in the following 
13 findings. Of the 182 constituents, 110 were determined to have no potential to be adversely affected 
14 by the alternatives to an extent to which adverse environmental effects would be expected. 
15 Historical data for these constituents showed no exceedand~s of water quality objectives I criteria in 
16 the major Delta source waters, were not. on the State's 303(d) list in the affected environment, were 
17 not of concern based on professional judgment or s~bping comments, and had no potential for 
18 substantial long-term water quality degradation: Consequently, no furtheranal;yses were performed 
19 for these 110 constituents. Conv~rsely, further analysis was determined to be ~ecessary for 72 
2 0 constituents. Of these, 15 areaddress.ed further in the Screening Analysis itself in Appel}dix C 
21 because they did not warrant alternative-specific analyses, and 1-tempe'Fature-is addressed in 
22 Chapter 11, Fish and Aquatic Resources. [Note to Lead Agencies: This section in Chapter 11 is in 
2 3 preparation]. The remaining 56 constituents are addressed in the. Environmental Consequences 
24 section, and are contained in ti\esections noted in Table 8-40. 

2 5 As discussed in the Methods for Analysis section, constituents that requite analysis beyond that of 
2 6 the initial screening <nialysis, and that do not behave consetvp.tively (e.g., degrade or are consumed 
2 7 in biochemical processes) within the system wete further assessed qualitatively. Conversely, 
2 8 constituents that are primarily conserved (i.e., do not change] as they move through the system (e.g., 
29 dissolved salts)'were candidates for further quantitative"assessments, via comparisons of modeled 
3 0 scenarios that depict the existing conditions, No Action Alternative, and the action alternatives 
31 (Table 8-40). 

32 8.3.3.2 Comparisons 

3 3 For hydrologic (i.e., CALSIM) modeling purposes, which depicts CVP and SWP system-wide 
34 operations and thus how water would be routed through the Delta, existing conditions, the No 
3 5 Action Alternative NT and LLT, and the action alternatives LLT were partly defined according to the 
3 6 key inputs shown in Table 8-41. For the quantitative and qualitative assessments performed, 
3 7 comparisons of the assessment scenarios were made consistent with Table 8-42 and are presented 
38 in the Effects and Mitigation Approaches section, below. 
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Water Quality 

1 Table 8-40. Water Quality Constituents for which Detailed Assessments are Performed 

2 
3 

Constituents Carried Forward 
for Further Analysis 

Ammonia 

Boron 

Bromide 

Chloride 

Oxygen 

Conductance (EC) 

Total Dissolved Solids 

Mercury 

Nitrate 

Nitrite 

Nitrite + Nitrate 

Organic Carbon 

Haloacetic acids a 

Trihalomethanes b 

Cryptosporidium 

Escherichia™coli 

Organochlorine, 
Organophosphate, and 
Pyrethroid Pesticid.es.c 

Phosphorus 

Selenium 

Other. Trace Metals d 

Total SU:Sf>:etided Solids 

Volatile Suspended Solids 

Turbidity 

Quantitative Qualitative 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Section of Environmental 
Consequences 

Ammonia 

Boron 

Bromide 

Chloride 

Dissolved Oxygen 

Electrical Conductivity 
.. (E€)/TDS 

· Electt'fcal Conductivity 
(EC)/TDS 

Merc.~ry 

Nitrate 

Nitrate 

Nitrate 

Organic Carbon (DOC/TOC) 

Organic Carbon (DOC/TOC) 

Organic Garb<1n (DOC/TOC) 

Pathogens 

Pathogens 

Pesticides and Herbicides 

Fhosphorus 

~elenium 

Tr~ce Metals 

Turbidity and TSS 

Turbidity and TSS 

Turbidity and TSS 

a Dibromoacetic Acid (DBAA), dichloroacetic Acid (DCAA), trichloroacetic Acid (TCAA), total 
haloacetic acids 
b Bromodichloromethane, bromoform, dibromochloromethane, total THMs 
c Aldrin, BHC, BHC-alpha, BHC-beta, BHC-delta, BHC-gamma (lindane), chlordane, chlorpyrifos, 
diazinon, dieldrin, endosulfan (mixed isomers), endosulfan-1, endosulfan-II, endrin, heptachlor, 
p,p'-DDD, p,p'-DDE, p,p'-DDT, toxaphene, pyrethroids 
ct Arsenic, cadmium, copper, lead, manganese, nickel, zinc, aluminum, silver 
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Water Quality 

1 Table 8-41. Water Quality Assessment Scenarios 

2 

Existing 
Input Parameters 

Conditions 

Surface Water 2005 I Recent 
Demands a Historical 

Conveyance Through Delta 

CVPISWP 
Per USFWS and 
NMFS BioOps Operational Criteria RPAsb 

Fall X2 No 

Climate Change I None 
Sea Level Rise 

Notes: 

NT= Near-term. 
EL T =Early long-term 
LL T = Late long-term. 

No Action 
Alternative -
NT 

2025 I Full 
Water Rights 

Through Delta 

Per USFWS and 
NMFS BioOps 
RPAsb 

Yes 

None 

No Action No Action 
Alternatives -

Alternative- Alternative-
ELT LLT 

LLT 

2025 I Full 2025/ Full 2025 I Full 
Water Rights Water Rights Water Rights 

Through Delta Through Delta Various 

Per USFWS and Per USFWS and 
NMFS BioOps NMFS BioOp$ Various 
RPAsb '\RPAs b 

Yes Yes 
Some Yes, 
Some No 

Year2025 Year 2060 Year 2060 

a This is a simplified characterjzation .. oftheW;:ater demands to illustrate the differences between the 
scenarios. Water deman<,J.s for some purveyors under the No Action and action alternatives are the same as 
those under Existing Coriciitions; while others are increased to a full contract amount or 2030 level. See 
CALSIM II modeling assumptions for specific differences. 
b USFWS/NMFSBiological ()pinions (BioOps) RPAs is described in AppendixX. 

3 Table 8-42. Scenario Comparisons Performed for Impact Assessment Purpo,es 

4 

Comparison 

1 

2 

3 

Existing Conditions versus 
Alternatives LLT (including No 
Action Alternative LL T) 

No Action Alternative NT 
versus Alternatives LL T 
(including No Action 
Alternative LL T) 

No Action Alternative LL T 
versus Alternatives LL T 

Bay Delta Conservation Plan 
EIR/EIS 

Purpose of CdmP<J_risoh 

A required compariS€l"n toyctJ.rrent conditions for CEQA purposes. 
Shows effests due not only to changes in conveyance and 
operational c~fteria defined by the alternative (CM 1), including 
meeting fall X2;<but also the effects of future surface water 
demands and climate change j sea level rise. 

Identifies potential alternative-specific effects caused by changes 
in conveyance and operating criteria (CM 1 ), as well as climate 
changejsea level rise. Difference in effects for this comparison 
compared to that shown in comparison of alternatives to Existing 
Conditions (i.e., #1 above) shows the effects due to fall X2 and 
future water demands. 

Identifies potential alternative-specific effects caused by changes 
in conveyance and operating criteria (CM1). Difference in effects 
for this comparison compared to that shown in comparison of 
alternatives to No Project NT (i.e.,# 2 above) shows the effects 
due to climate change/sea level rise occurring in 2060. 
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Water Quality 

1 8.3.3.3 Effects Assessment Considerations 

2 Both qualitative and quantitative water quality assessments determine the anticipated changes in 
3 water quality that may occur throughout the affected environment from implementing an 
4 alternative, relative to the water quality conditions that would occur under the existing conditions 
5 or the No Action Alternative NT and LLT. Changes in water quality determined were then 
6 interpreted relative to key effects assessment considerations for the purposes of determining 
7 whether adverse water quality related effects would occur. The key effects assessment 
8 considerations used are as follows. 

9 1. Cause exceedance of applicable state or federal numeric or narrative water quality 
10 objectives/ criteria, or other relevant water quality effects thresholds identified fDr this 
11 assessment, by frequency, magnitude, and geographic e~entthat woi:tld result in adverse effects 
12 to one or more beneficial uses within affected water bodies. 

13 2. Increase levels of a bioaccumulative pollutant by frequency, magnitude, and geographic extent 
14 such that the affected water body (or portion of awater body) would be expected to have 
15 measurably higher body burdens of the bioacc,umulative pollutant in aquatic organisms, thereby 
16 substantially increasing the health risks to wildlife (including fish) or humans consuming those 
17 

18 
19 
20 
21 

22 
23 
24 
25 

3. 

organisms. 

Cause long-term degradation of water q4~lity inone or more water bo~yof the affected 
environment, resulting in sufficientuse of available assimilative capacitysu~h that occasionally 
exceeding water quality objectives/criteria would be likely and would resultin substantially 
increased risk for adverse effects to one or more beneficial uses. 

4. Further degrade water quality by measurable levels, on a long;term~asis,for one or more 
parameters th~t are already impaired and, thus, included on the State's Clean Water Act 
Section 303.(d) list forthe water body, such that beneficialuse impairment would be made 
discernibly worse. 

2 6 The third effect assessment consideration listed above is triggered not by increased exceedances of 
2 7 water qualitY standards or adverse impacts on beneficial uses, but rather by the more sensitive 
28 threshold of demonstrated water quality degradation, on a long-term basis, that eliminates a 
2 9 substantial amount of the receiving water body's available assimilative capacity, thereby resulting in 
3 0 water quality conditions that substantially increase the likelihood of water quality 
31 objectives/criteria exceedances and adverse effects to beneficial uses. This assessment 
3 2 consideration would not be met if a substantial amount of available assimilative capacity is used 
3 3 under the alternative assessed, yet substantial assimilative capacity remains such that exceeding 
34 water quality objectives/criteria would be rare, if it were to occur at all and, therefore, resulting 
3 5 water quality poses negligible risk for adverse effects to beneficial uses. Similarly, the fourth effect 
3 6 assessment consideration above is met not by demonstrated or potential adverse effects to 
3 7 beneficial uses, but rather the more sensitive threshold of "measurable degradation," on a long-term 
38 basis, under already impaired conditions. This effect assessment consideration is included in 
39 recognition that an adverse effects determination should be more sensitive when water quality 
40 conditions are already impaired in a water body and, therefore, any measurable worsening, on a 
41 long-term basis, may be considered substantial and adverse. This assessment consideration 
42 provides meaningful sensitivity for already impaired conditions by requiring measurable changes, 
43 on a long-term basis, rather than "any" change at any time (i.e., a change that could be calculated, but 
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Water Quality 

1 may not be measureable in the actual environment, or may not occur frequently enough to 
2 measurably alter water quality on a long-term basis). 

3 

4 

5 
6 
7 
8 

9 
10 
11 

12 
13 

14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 

29 
30 
31 
32 

33 
34 
35 
36 
37 
38 
39 

8.3.3.4 Constituent-Specific Considerations Used in the Assessment 

Construction-Related Water Quality Effects 

Water quality effects associated with temporary and intermittent construction activities were 
assessed in a qualitative manner. The potential construction-relatedw?terquality effects were 
assessed considering many aspects of the work involved and potential environmental exposure to 
contaminants, including, but not limited to the following factors; 

Types of materials and contaminants that may be handled, stored, used, or produced at project 
facilities during project construction, and which could be released to the environment, and the 
related fate, transport, and harmful characteristicsofthe contaminants. 

Magnitude, timing, and duration of the potentiar contaminant discharges, and exposure 
sensitivity of water bodies and beneficial usesthatl!tiuld be affected by the discharge. 

Routes of exposure for contaminants from .the activity causing potential discharges to sensitive 
water bodies, including likelihood of seasonale~posure to rainfall and runoff, proximity of 
inland work to drainage ways, o<;currerrce of direct instream discharges, and whether exposure 
would involve long-term effects of tidal flbw in the estuary. 

The assessment of potential water quality effects considered all of the heneficialuses. However, 
given the generally temporaryand intermittent characteristics of construc~on and maintenance 
discharges, a focus of the assessment is on effects to aquatic life as the likely most sensitive 
beneficial uses in the receiVing water (also refer to Chapter 11, Fish andAquaticResources, for 
additional dis<;:uS:sion or the effects of construction). In particu:lar, largeor sudden increases in 
contaminat}.tcohcentrationsfrom construction or operationsjmaintenanceactivities are most likely 
to affect short-term, sensitive water quality characteristrcssucq,as acute health responses of aquatic 
organisms and their habitats. Other beneficial ilses: such as municipal/industrial water supplies, 
recreational activities, or livestock/agricultural irrigation, are generally anticipated to be less 
sensitive to short-term water quality disturbances. 

Ammonia 

Ammonia-N is present in some types of agricultural runoff (i.e., fertilizers, animal wastes), fish and 
other wildlife wastes, and atmospheric depositions (Ballard eta!. 2009). The Sacramento Regional 
Wastewater Treatment Plant (SRWTP) discharge into the Sacramento River at Freeport is the 
largest single point source of ammonia-N in the Delta. 

In the aquatic environment ammonia-N may rapidly cycle between the water, organisms, and 
sediments. The presence of high concentrations of ammonia-N is usually associated with reducing 
conditions and/ or locally high concentrations of ammonia-N discharge such as near WWTP 
discharges.Ammonia-N is rapidly oxidized in the flowing river environment to nitrate-N. More than 
three quarters of the ammonia present in the Sacramento River downstream of Freeport is 
converted to nitrate by the time the water reaches Chipps Island (Foe Central Valley Regional Water 
Quality Control Board 2010 Update memo:4). 
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Water Quality 

Concerns regarding ammonia in the Delta include potential toxicity to fish and other organisms, 
shifts in algal community structure (i.e., dominant species), and inhibition of nitrate uptake by 
diatoms. Nutrient concentrations currently in the Delta are high enough that they are probably not a 
true limiting factor for algal growth. However, it is unclear if nutrient levels are adversely affecting 
primary productivity. For example, recent work has suggested that elevated blue-green algal 
concentrations in the Delta interior were associated with nitrogen (including ammonia) and 
phosphorus concentrations (Lehman et al. 2010). In addition, Glibert (2010) analyzed over 30 years 
of Delta water quality data, concluding that aquatic organism population shiftsw~re associated with 
changes in the quality and quantity of nutrients discharged from the SRWTP. S1.1hsequently, others 
have refuted this work by demonstrating that the statistical technfqu.es used werenot appropriate 
and, therefore, that the conclusions were flawed (Cloern et aL 2011:1 )~ Research has also indicated 
that ammonia, while stimulating diatom growth at very low concentrations, can also inhibit uptake 
of nitrate in diatoms as concentrations increase above about 4 [.tmol/L.f0.056 mg/L-N; Dugdale et al 
2007 :23). This may be of concern in Suisun Bay, where algal blooms may be prevented when 
conditions would otherwise be favorable (Wilkersolj.et al2006:1). 

Research assessing the effects of N and P on phytoplankton in the Delta is far from complete due in 
part to the large number of physical, chenti~al, and biological interactions occurring in the Delta. In 
addition to nutrients, Delta phytoplankton can be impacted by light conditions, filtration feeders 
(e.g., Corbula am uransis, Cobicula fluminea), and miCrobial processing of organic carbon, to name a 
few factors (SRCSD 200Q). Manipulation of all these factors to determine their relative contribution 
to Delta phytoplankton quantityfqualityis a significant task that will likely require a broad array of 
experiments (both laboratoryp.nd field) tO tease apart causal relationships. 

'<: ~, 

The beneficial uses that could be affected most by ammonia concentrationsirttlude aquatic 
organisms (cold freshwater habitat, warm freshwater habitat, and estuarine habitat), or activities 
that depend on aquatic life (shellfish harvesting, commercial and sportfishJng). Drinking water 
supplies (municipal and domestic supply) and recreationaLac(ivities (water contact recreation, 
noncontactwater recreation) are indirectly affected fMm nuisance eutrophication effects of 
ammonia. 

There are no Clean Water Act section 303(d) listings.for ammonia in the affected environment. The 
Region 2 Basin.Plan objective for ammania-N is 25 mgNJLas a 4-day average. The U.S. EPA has 
established criteria for ammania-N with respect to the toxicity of un-ionized ammania-N, which is 
dependent upon water temperature and pH (U.S. EPA 1999; 2009). The 2009 document represents 
draft criteria, so for the purposes of this analysis, both the 1999 recommendations and the 2009 
draft criteria were used. U.S. EPA's 2009 draft recommended criteria are more restrictive than its 
1999 recommended criteria. Values derived for water at 25 oc and pH 8 are shown in Table 8-43, 
and were used as the reasonable worst case (i.e., most sensitive) criteria in the affected 
environment. The chronic criteria derived according to the 2009 draft documentation (0.26 mg/L
N) is also lower than the LOEL of 0.36 mg/L-N for chronic effects recently derived toP. forbesi, a 
copepod within the affected environment (Teh et al. 2011:2). 

A final relevant threshold includes a recommended goal for sensitive crops of 1.5 mg/L-N (Ayers 
and Westcot 1985). It is assumed that ammonia is beneficial for crops at levels below this threshold, 
and thus that any increases in ammania-N concentrations that are below the 1.5 mg/L-N threshold 
are generally not of concern for agriculture. 
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Water Quality 

1 Table 8-43. Applicable Federal Criteria, State Objectives, and Other Relevant Effects Thresholds for 
2 Ammonia (mg N/L) 

3 

Region 5 Region 2 Drinking U.S. EPA 
Basin Basin Water Recommended Other Relevant 
Plan Plana CTR MCL Criteria Thresholds 

Ammania-N 25 
5.6/1.2 (1999)b 

1.5d, 0.36e 
2.9/0.26 (2009}' 

a San Francisco Bay Regional Water Quality Control Baord 2007. 25 mg/1,. 4~day average for ammania-N. 
b First value represents acute, salmon present, second value representschronic, risn early life stages 

present, for water temperature 25 oc and pH 8. 
c First value represents acute, freshwater mussels present, second value rep-resents chronic, freshwater 

mussels present, for water temperature 25 oc and pH 8. 
ct Ayers and Westcot (1985). Recommended goals for sensitive crops 
e Lowest Observed Effect Level (LOEL) determined in T~h etal. 201:1,1 for chronic effects on P.forbesi. 

4 Figure 8-59 shows the seasonal levels of all)monia tnthe three major source waters to the Delta-
S the Sacramento River (SAC), the San Joaquin River (SJR), and San Francisco Bay (BAY). The data 
6 indicate that SJR and BAY concentrations are similar during all months of the year. SAC 
7 concentrations are greater than BAY or SJR virtually all of the time, being mor~ similar in January 
8 through March and m uch,greater during the rest of the year. The high concentrations of ammonia in 
9 SAC are a result of the SRWTP,wliic~ discharges into the Sacramento River at Freeport. Ammonia 

10 concentrations upstream of the SRW'I:P are similar to those in BAY and SJR(Foe Centrill Valley 
11 Regional Water QualityCotitrol Soard 2010, p.S). 

12 The SRWTP NPDES permit was~enewed by the Central Valley Regional Water Qi.lality Control Board 
13 on December 20,2010. The permit contains effluent limitations for ammonia-N of 1.8 mg/L on an 
14 average mol)thly basis, and 2.2 mg/L on a maxi mull) daily basis (Central Valley Regional Water 
15 Quality Control Board 2010:14) that must be achieved by'Decemberof 2020 (p. 34). In order to 
16 meet tliecse limits, the SRWTP must be upgradedto include nitrification. For the purposes of this 
17 assessment, assumptions were made regarding the status oftlie upgrades under the various 
18 baselines, alternatives, and time-steps, and these are summarized in Table 8-44. 

19 Table 8-44. Assumptions on Status of Sacramento Regional Wastewater Treatment Plant 
2 0 Nitrification Upgrades Under Assessment Scenarios 

21 

Scenario Status of Upgrades 

Existing Conditions No Upgrades 

No Action Alternative, Near Term No Upgrades 

No Action Alternative, Late Long Term (2060) Upgrades Complete 

Alternatives 1-9, Late Long Term (2060) Upgrades Complete 
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Water Quality 

Boron 

Boron is a chemical element naturally occurring in the Earth's crust. Natural boron is commonly 
found in industrially useful minerals, perhaps most notably borax- a salt of boron that has found 
utility in detergents, fire retardants, swimming pool buffering agents, and the production of 
fiberglass and other common uses. Natural weathering of rocks is believed to be the primary source 
of boron in water (ATSDR 2007). 

Sensitive receptors that have the potential to be affected by elevated concentrations of boron are 
municipal and industrial water supply beneficial uses (Municipal and. DomesticSupply /Industrial 
Service Supply) and agricultural supply beneficial uses. Agricultural supply uses, specifically crop 
irrigation, are the most sensitive receptor to boron due to issues relatedto boron deficiency (Nable 
et al. 1997) and boron toxicity (Chauhan and Power 1978, Nable et.a.l1997) in crops. Ayers and 
Westcott (1994) provide a discussion of boron toxicity to. plants. Very sensitive plants, which 
include lemons and blackberries, may show signs of toxicity at concentrations less than 500 f.lg/L, 
but are not widely grown in the Delta and areas upstteam (r'efer to Chapter 14, Agricultural 
Resources). Sensitive crops begin to show signs oftoxicfty between 500 and 750 f.lg/L, and include a 
variety of fruit and nut trees which are commonly grown rn the Delta. 

Applicable boron objectives for the affected environment are summarized in (Table 8-45). Because 
boron is not a priority pollutant, ther .. e are" no criteria established for boron in the National Toxics 
Rule or CTR. The Bay-Delta WQCP also does nat.contain objectives for boron. As an outcome of the 
Section 303 (d) listing for the lower San Jt;aaquin River and associated TMDL development process, 
the Central Valley Basin Plan c.ontailis a monthly average boron objective for the lower San Joaquin 
River to Vernalis of 800 !Xg/L for the irrigation season (i.e., March 15 through September 15), and 
1,000 f.lg/L for the non-irri'ation season (CVRWQCB 2009a). Additionally, theSa.n Francisco Bay 
Basin Plan contains agr:.iculturalobjectives, with a lower value ofSOO J.tg/Lf()r irrigation, and a value 
of 5,000 J.tg/L fordrinkingwater. 

Tabfe .8-45. Applicabte Federal Criteria, State Objectives, and other Relevant Effects Thresholds 
for Boron 

Region 5 Basin Plana Region 2 Basin Plan USEPA Recommended Criteria 

Boron (llgiL) 

Notes: 

soo 12000 b 

1,ooo 1 2,6oo c 

1300 d 

500 I 2,000 e 

5,000 f 
2,ooo 1 5,ooo g 

a Basin Plan objectives apply to the lower San Joaquin River from the mouth of the Merced River to 
Vernalis (CVRWQCB 2009a). 
b Agricultural objective for March 15 through September 15 specified as (monthly average) I 
(maximum) concentration. 
c Agricultural objective for September 16 through March 14 specified as (monthly average) I 
(maximum) concentration. 
ct Agricultural objective applicable year-round as a monthly average for critical water years. 
e Basin Plan agricultural objectives specified for irrigation as (threshold concentration) I (limit 
concentration) (SFBRWQCB 2007). 
r Basin Plan agricultural objective specified for stock watering (SFBRWQCB 2007). 
g Recommended human health advisory levels for long-term exposure through drinking water supplies 
specified in the form of (children)l(adults) (USEPA 2008f). 
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Water Quality 

Sources of boron to Delta waters include the Sacramento River, the San Joaquin River, the Eastside 
tributaries, Delta agricultural return drains, and the San Francisco Bay. Among these sources, San 
Francisco Bay water contains the highest boron concentrations, followed by Delta agricultural 
returns, the San Joaquin River, the Sacramento River,and the Eastside tributaries (Table 8-46). 
Point source discharges containing boron contribute a small fraction of the boron burden to the 
lower San Joaquin River (CVRWQCB 2009a). 

The lower San Joaquin River is listed on the State's Clean Water Act (CWA) section 303(d) list of 
impaired water bodies for salt and boron (SWRCB 2011 ). Boron is pQ,ired with salt in this listing due 
to its regular association with saline waters. The Central Valley Regional WaterBO'ard has prepared 
a TMDL with implementation program where it is assumed that actions taken to control salts also 
will control for boron as well (CVRWQCB 2006). 

Because of boron's elemental nature, it is considered aconservative constituent, not subjectto 
degradation through volatilization, breakdown, or uptake+as it mov~s through the system. Boron, 
however, does adsorb to mineral soils and organic rnatter, which allows for its accumulation in soils 
irrigated with water containing boron. Because of its ability to l~ach through soils, this 
partitioning can be considered temporary; therefore, the assessment of potential impacts from 
boron assumes that mass is generally conserved. Consequently, boron concentrations at any 
location in the Delta primarily reflectthemass balance of the flow and concentrations of the major 
water sources. Therefore, a quantitative mass~ balance approach using the source water flow 
fractions from the DSM2 model output and source water concentrations was Used to estimate boron 
concentration changes thatwouldoccurwith the alternatives. The lorig:terrn average source water 
concentrations were used for most locations in the mass-balance assessment; however, due to the 
presence of a distinct s.easonal pattern in the boron concentrations of the San Francisco Bay source 
water at the interface with the Delta in relation to seasonal Delta ()Utflow pattern, monthly average 
concentration~ were used fo:tnis location. Additionally, sam~le datafor bo:r:on at the Martinez 
locatio?- were lim!ted to literature values for the annu~laverage concent~atlon, whereas substantial 
monthly dafa: were available for the Sacramento RlveFat Mallard Island. Consequently, monthly 
average Martfhez concentrations were estimated by simple linear t;J(trapolation of the monthly 
averageM<illard Island concentrations by the ratio of the annual average Mallard Island to Martinez 
concentration. 
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Water Quality 

1 Table 8-46. Historical Boron Concentrations in the Five Delta Source Waters 

2 

Data parameters 

Mean (llg/L) 

Minimum (llg/L) 

Maximum (llg/L) 

75th Percentile 
(llg/L) 

99th Percentile 
(llg/L) 

Data source 

Station(s) 

Date range 

ND replaced with 
RU 

Data omitted 

No. ofData Points 

Source Water 

S J . R" San Francisco East Side 
Delta 

Sacramento River an oaqum 1ver B Tributaries 
Agriculture aya 
Return Watersb 

100 349 880 68 492 

100 100 10 103 

200 1,100 250 1192 

100 400 100 584 

100 918 244 1159 

DWR DWR Paulsen and USGS DWR 
List (1997) and 
OWR 

Sacramento River 
at Greene's 
Landing, Sac River 
at Hood 

San Jo'(lquinRiver Martinez and Cosumnes River -- b 
atVernafis · Sacramento 

1986-2009 

Yes 

,1986-2009 

No 

Two data points None 
aSsumed to be in 
error(l,900ttg/L, 
l,OOOJ!g/t) 

468 483 

River at 
Mallard Island 

1986-2009 

No 

None 

.... 265 

1953~1.977 

Yes 

None 

1987-2001 

Yes 

None 

339 
a No,~ata availal;>le for boron at Martinez in any of the availa~le data sets, Paulsen and List (1997) measured boron daily at 
Martinez from 4/13/96 - 8129!96. Paulsen and List (1997) lists ~nly the mean, minimum7 and maximum concentrations found. 
However,·extensive boron data was available for the SacramE!hto River at Mallard lslahd (i.e., DWR MWQI program data for 1986-
2009) which"lndicated a strong seasonal concentration pattern inth~ western Delta. Consequently, to estimate the seasonal monthly 
average boron concentrations at Martinez, the monthly average mean values for Mallard Island were multiplied by the ratio of the 
average Martinez (Paulsen and List 1997) to long term average Mallard Island mean concentrations. Refer to Appendix 8F, Table 
Bo-1 for additional information and tabulation of the calculated monthly average boron concentrations for the Bay source water. 
b Agricultural return drains are distributed unevenly throughout the Delta. Water quality associated with these drains varies depending 
on the specific location of the drain within the Delta, and largely coincides with the water quality of the water that is withdrawn from 
the Delta for application onto agricultural lands. In order to characterize boron concentrations in agricultural drain water as a whole, 
the following process was followed: 

All boron data from those agricultural drains from the DWR Water Data Library, which had historical boron data, were placed 
into a database. 
The drains were assigned a region in the Delta according to their location (Central, North, East, South, and West) 
Three drains from each region were chosen at random, and the data from each of these drains was downloaded. 
The stations selected included: Ag Drain on Jersey Island, Ag Drain on King Island, PP. No. 1, Ag Drain on King Island, PP. 
No. 2, Ag Drain on Orwood Tract, Ag Drain on Palm Tract, Ag Drain on Pescadero Tr., PP. No. 3, Ag Drain on Pescadero 
Tract, PP. No.4, Ag Drain on Rindge Tract, PP. No. 1, Ag Drain on Twitchell lsi., PP. No. 1, Ag Drain on Pescadero Tr., PP. 
No.1 
To derive an overall mean, minimum, maximum, 75th, and 95th percentile, the mean, minimum, maximum, 75th and 95th 
percentiles of the individual drain averages was calculated. 

The process was an attempt to derive values that were representative of the Delta as a whole, regardless of how many drains in 
each region had data, and how many data points existed at each drain. 
c In some cases, data were reported as non-detects, and the entry contained an accompanying reporting limit. "Yes" indicates that at 
least one non-detect was replaced with the reporting limit in order to calculate summary statistics, while "No" indicates that this was 
not done, generally because no data were reported as non-detect. 
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Water Quality 

The mass-balance modeling results were used to compare predicted changes in assessment 
variables (e.g., exceedances of objectives/criteria, amount of water quality degradation relative to 
boron, and contribution to 303 (d) impairment effects). The assessment of effects relative to 
applicable objectives/ criteria for the protection of agricultural beneficial uses was based on changes 
in monthly average concentrations modeled for all water year types for the 16-year (1976-1991) 
hydrologic period of record and for the drought years only (i.e., 1987-1991 ), and the effects relative 
to municipal and industrial water supply was based on changes in annual average concentrations for 
the modeled 16-year and drought periods. 

The implementation of conservation measure CM4 would restore substantial areas pf tidal habitat 
that would increase the magnitude of daily tidal water exchange at the restoration ar~as, and could 
alter other hydrodynamic conditions in adjacent Delta chanrrels. San Frafi;cisco Bay water is a 
substantial source of boron, thus, the increased tidal exchange resulting from tidal habitat 
restoration may increase boron concentrations in the p.Qrtion ofthe Bay water that enters the 
western Delta. The DSM2 modeling included assumptions regarding possible locations of tidal 
habitat restoration areas, and how restoration would<affect Delta hydrodynamic conditions and 
source water flow fractions. However, the magnitUde of increased boron concentrations in Bay 
source water in the western Delta as a result of increased tidal exchange is uncertain. Consequently, 
the potential effects oftidal restoratio11 or):borofl. concentrations in the Bay source water was 
assessed qualitatively based on predicted changes in the Bay source water fraction. The effects of 
other conservation measures (i.e., CM2, CM3, and CM5-CM22) whichdonotsubstantially affect 
flows or Delta hydrodynamic conditions, also were assessed qualitatively. 

Bromide 

Bromide is an inorganic anion that is generally present at low concentrations in freshwater bodies, 
but averages about 65 mg/L in seawater (Morris and Riley 196(): 699). Tidal seawater intrusion is 
the primary source of bromidein the Delta. Bromide concentrations also can 'be generally higher in 
the lower San Joaquin River and Delta island agricultural draHiage as a result of recirculation and 
evapdrative concentration which occurs in water diverted from the Delta for irrigated agriculture. 
As an inorganic anion, bromide is generally conservative in trre aquatic environment and its fate and 
transport cHaracteristics are similar to other salinityconstituents. Bromide is a human health 
concern for drinking water supplies taken from the Delta beta use it is a precursor for disinfection 
byproduct (DBP) formation in water treatment plants, such as bromate and brominated 
trihalomethane compounds. 

Consequently, bromide concentrations at a particular location and time in the Delta are determined 
primarily by the sources of water to that location, at a given time. Hence, long-term average 
concentrations at a particular Delta location are determined primarily by the long-term average 
sources of water to that location, and the long-term average concentration of bromide in each of the 
major source waters to the location. The major source waters to any given Delta location are: (1) 
Sacramento River, (2) San Joaquin River, (3) Bay water, ( 4) eastside tributaries, and (5) agricultural 
return water. 

Bromide is not a priority pollutant, thus, the CTR has no criteria for bromide. There are no state or 
federal regulatory water quality objectives/criteria nr bromide, nor any U.S. EPA-recommended 
criteria. As a consequence, none of the water bodies in the affected environment have been listed as 
impaired on the state's Clean Water Act section 303(d) list due to elevated bromide. However, the 
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Water Quality 

CALF ED Drinking Water Program established a goal for bromide of 50 f.lg/L as a long-term average 
as applied to municipal drinking water intakes drawing water from the Delta (CALFED 2000). 
Specifically, the goal of the CALFED Drinking Water Program is to: 

"achieve either: (a) average concentrations at Clifton Court Forebay and other southern and central 
Delta drinking water intakes of 50 f.lg/L bromide and 3.0 mg/L total organic carbon, or (b) an 
equivalent level of public health protection using a cost-effective combination of alternative source 
waters, source control, and treatment technologies." 

Bromide is not routinely monitored in surface water samples collected.north of the Delta, primarily 
due to the low concentration of bromide in this region. Data available for the A'rnerican River 
suggests that bromide concentrations are <10 f.lg/L. Table 8-4 7 provides a summary . .of bromide 
concentrations in the primary source waters of the Delta, as well as information on the source of the 
data and summary statistics. Due to the quality and quantity of d~la<available, as well as the 
conservative nature of the constituent, a quantitative a$sessment utill:z;ing a mass-balance approach 
was employed in the assessment of alternatives. Because bromide iS"a precursor to the formation of 
DBPs which represent a long-term risk to hufuan health, and be<:.ause the existing source water 
quality goal is based on a running annual average, the quantitative assessment focuses on the degree 
to which an alternative may result in change in long::.term average bromide concentrations at 
various locations throughout the affected environment: For municipal intakes located in the Delta 
interior, assessment locations at Contra Costa Purrt~Jng Plant No.1 and Rock Slough are taken as 
representative of Contra Costa's intakes at Rock Slough, Old River and WctoriaOanal, and the 
assessment location at Bctrkley Cove is taken as representative of the City of Stockton's intake on the 
San Joaquin River. Municipai.intakesat Mallard Slough, City of Antioch, and the North Bay Aqueduct 
are represented by their ~especthr~ assessment locations. For the purposes of this assessment, 
bromide concentrations forwatertransported into the SWP /CVP Export Servi~e Areas are assessed 
based on concentrations atthe primary SWP and CVP Delta export locations (i.e., Banks and Jones 
pumping plants}. 

Tabte 8-47. Source Water Concentrations for Dissolved Bromide (llg/L} 

Source Water 

Mean (llg/L) 

Minimum (llg/L) 

Maximum (llg/L) 

75th Percentile 
(llg/L) 
99th Percentile 
(llg/L) 
Data Source 

Station(s) 

Date Range 

Bay Delta Conservation Plan 
EIR/EIS 

Sacramento River 

15 

1 

100 

20 

44 

DWR 

Sac River at 
Greene's Landing, 
Sac River at Hood 
1990-2009 

San Joaquin San Francisco Eastside 
River Baya Tributaries 

251 13,149-32,951 16 

20 28-17,465 14 

650 33,985-44,100 17 

345 22,313-38,500 NjA 

565 22,313-38,500 N I A 

DWR 

SJRat 
Vernalis 

BOAT BOAT 
b 

1990-2009 1980-2007 
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Mokelumne 
River at Sacto 
Road 
1990-1990 

Agriculture 
in the Delta 

456 

20 
2,720 

580 

1,850 

DWR 

1990-2001 
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Water Quality 

San Joaquin San Francisco Eastside Agriculture 
Source Water Sacramento River River Baya Tributaries in the Delta 

ND Replaced with Yes No No No No 
RL 

Data Omitted None None None None Yes ct 

No. of Data Points 560 547 26-27 2 991 

a Values reported as range of monthly values (minimum monthly-maximum monthly). Trends in 
monthly average bromide at Martinez suggested a seasonality to concentration. Due to the appearance 
of seasonality in monthly average concentration at this location, average monthly concentration was 
used. Actual monthly values for the dataset are provided in Appendix SE, Bromide Table 1. 

b Measured bromide data at Martinez was not available for this analysis>Btomide data at Martinez was 
estimated from the regressed relationship of bromide to chloride at Mallard Island (Appendix 8E, 
Bromide Figure 1 ). The empirical relationship of bromide to chloride obtained at Mallard Island was 
similar to that of ocean water (Morris and Riley 1966), Of 0.0035 parts bromide to 1 part chloride. 
Bromide data at Martinez used in this analysis theref&re rep.resents measured Martinez chloride 
multiplied by a factor of 0.0035. 

c Values calculated from all agriculture drain data· pooled together. All bromide data from agricultural 
drains contained in the DWR Water Data Library were placed into a single database. Due to the uneven 
distribution of agricultural drains in the Delfa, geog~aphical trends in agricultural drain water quality 
were evaluated by categorizing the da.ta based on their associated location in the Delta. Categories 
included western, southern, northern, eastern, and central Delta, following the geographical 
delineations of the State Water Resources Control Board. With data pooled and categorized by region, 
average concentration by region we~ecompared. Average bromide varied by less than a factor of 3, 
with highest concentration in the southern Delta and lowest in the central J)elta. No bromide data was 
available for the northern Delta. Due~o theapparentlow regional varia bill~, values were obtained by 
pooling all data together and obtaining summary statistics from this pooled iiatabase. 

ct Data for the Byron Tract #2 and Byron Tract #3 agricultural drains were.omitted.from the database 
due to their reported values being substantially outside the distribution ofall other values. These 
values vyere: ~5,000 llg/Land.46,800 11g/L. In total, 2 data poilrts were \:)mitred and 991 were retained. 

2 As derilonstr~ted in Table 8-47, achieving the CALFED goal of SO [lg/L bromide at drinking water 
3 intakes is severely challenged by the quality of at least three of the five primary source waters, 
4 where long.:'term average concentrations exceed this gQal ma.ny fold in the source waters 
S themselves. Inestablishing its source water goal for bromide, CALF ED assumed more stringent DBP 
6 criteria for treated drinking water than are currently in place. Source water with bromide between 
7 100 [lg/L and 300 [lg/L is believed sufficient to meet currently established drinking water criteria 
8 for DPBs, depending on the amount of Giardia inactivation required (CUWA 1998, ES2). This 
9 assessment of alternatives evaluates how each alternative would affect the frequency with which 

10 predicted future bromide concentrations would exceed SO flg/L and 100 flg/L on a long-term 
11 average basis at the assessment locations. Because, in many cases, the existing condition is one 
12 already exceeding SO flg/L, the frequency with which bromide exceeds 100 flg/L becomes a key 
13 focus of the assessment, as well the change in long-term average bromide concentration. 

14 Chloride 

1S Chloride is an inorganic anion generally found at low concentrations in freshwater bodies; however, 
16 chloride is the dominant anion in seawater at about 19,000 mg/L (Hem 198S). Chloride commonly 
17 occurs in nature as salts of sodium, potassium, and calcium. Tidal seawater intrusion is the primary 
18 source of chloride in the Delta. Delta tidal water containing elevated levels of chloride, which is 
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Water Quality 

1 subsequently diverted for agricultural irrigation uses onDelta islands or exported from the Delta via 
2 the Jones pumping plant to the San Joaquin valley, returns to the Delta as agricultural drainage 
3 (CALFED Bay-Delta Program 2007). Chloride concentrations in these return flows to the Delta can 
4 contain additional chloride as a result of evaporative concentration of salts which occurs in water 
5 diverted for agricultural irrigation. Chloride is a potential concern for crop yields in agricultural 
6 irrigation water, and excess chloride can impart an unpalatable, "salty" taste in drinking water 
7 supplies. Taste thresholds for chloride range from 200-300 mg/L, depending on the associated 
8 cation (WHO 1993). 

9 Applicable chloride objectives for the affected environment are sumn.larized in (Tal:>le 8-48). 
10 Chloride is not a priority pollutant and has no criteria under the National Toxics Rule and CTR. The 
11 Bay-Delta WQCP contains chloride objectives for municipal and indt).strial water supply beneficial 
12 uses protection including a maximum mean daily concentration of250 mg/L year-round at the five 
13 major municipal water supply diversion locations- Contra Costa Canal at Pumping Plant #1, West 
14 Canal at Mouth of Clifton Court Forebay, Jones._pumpil!g plant, Bafkh Slough at North Bay Aqueduct, 
15 and Cache Slough at the City of Vallejo Intake (which is currently abandoned). Additionally, the Bay 
16 Delta WQCP contains a chloride objective for Contra Costa Canal at Pumping Plant #1 or the San 
17 Joaquin River at Antioch Water Works Intake whicn specifies the number of days each calendar year 
18 that the maximum mean daily chloride.concentration must be less than 150 mg/L (must be provided 
19 in intervals of not less than two weeks duration). The days per year depend on water year type 
20 ranging from 155 days for critical water yeaitypes to 240 days in wet water year types. The 
21 industrial uses for which this objectivewas established (i.e., cardboard manufacturing in Antioch) 
22 no longer exist; however, the objective has been retained for general m:tmfcipal use protection 
23 (CAL FED Bay-Delta Program 2007a). T.he secondary MCL for chloride, like the EC, T)}S, and sulfate 
24 MCLs, is specified as a ranges 250mg/L (recommended), 500 mg/L tupper), ctnd 600 mg/L (short-
2 5 term), and is applicable to all surface waters in the affected envirohment1other than the Delta, that 
26 have themunicipal and domestic supply beneficial use designation. Tlie U.S.,EPA's recommended 
2 7 chloride ambient water quality criteria for the protection offreshwateraquatic life are 230 mg/L 
28 (chronic4-day average) and 860 mg/L (acute 1-hour average): 

29 One charl'nel in the southern Delta (Tom Payne Slough) and tl:Ye Suisun Marsh wetlands are on the 
30 state's CWASection 303(d) list due to elevated chloride (State Water Resources Control Bard2011). 
31 Additionally, t:he lower San Joaquin River is on the 303(d) list as impaired for salt and boron and a 
32 TMDL has been developed, with chloride identified as comprising about 23% of the total ions 
3 3 contributing to salinity in the lower San Joaquin River at the Vernalis location in the Delta (Central 
34 Valley Regional Water Quality Control Board 2002). 

3 5 As an inorganic anion, chloride is generally conservative in the aquatic environment and its fate and 
3 6 transport characteristics are similar to other salinity constituents. Consequently, chloride 
3 7 concentrations at any location in the Delta primarily reflect the mass balance of the flow and 
38 concentrations of the major water sources. Therefore, a quantitative mass-balance approach using 
39 the source water flow fractions from the DSM2 model output and source water concentrations was 
40 used to estimate chloride concentration changes that would occur as a result of implementation of 
41 changed water conveyance features under conservation measure CM 1 for the alternatives. 

42 In addition, the implementation conservation measure CM4 would restore substantial areas of tidal 
43 habitat that would increase the magnitude of daily tidal water exchange at the restoration areas, and 
44 could alter other hydrodynamic conditions in adjacent Delta channels. San Francisco Bay water is a 
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Water Quality 

major source of chloride, thus, the increased tidal exchange resulting from tidal habitat restoration 
may increase chloride concentrations in the portion of the Bay water that enters the western Delta. 
The DSM2 modeling included assumptions regarding possible locations of tidal habitat restoration 
areas, and how restoration would affect Delta hydrodynamic conditions and source water flow 
fractions. However, the magnitude of increased chloride concentrations in Bay source water in the 
western Delta as a result of increased tidal exchange is uncertain. Consequeqtly, the potential effects 
of tidal restoration on chloride concentrations in the Bay source water was assessed qualitatively 
based on predicted changes in the Bay source water fraction. The effects .of other conservation 
measures (i.e., CM2, CM3, and CM5-CM22) which do not substantiallyaffectflows or Delta 
hydrodynamic conditions also were assessed qualitatively. 

Table 8-49 provides a summary of chloride concentrations In the IJ:.rimJry source waters of the Delta 
used for the mass-balance approach, as well as information on the source o'f the data and summary 
statistics. The long-term average source water conceqtrations were used for most locations in the 
mass-balance assessment; however, due to the presence ofa distinct seasonal pattern in the chloride 
concentrations of the San Francisco Bay source ,water at the interface with the Delta in relation to 
seasonal Delta outflow pattern, monthly average G'opcenttations were used for this location. 

The mass-balance modeling results were a sed to compare predicted changes in assessment 
variables (e.g., exceedances of objectivesfcriteria,amount of water quality degradation relative to 
chloride) based on averaging periods appropriate for each relevant beneficial use. The assessment 
of effects relative to designated b~nefitia~uses and associated water qualitynbfectivesjcriteria was 
based on changes in long-term average concentrations modeled for all W<tter year types for the 16-
year (1976-1991) hydrologic1leriod of record and for the drought years only (i.e., 1987:-1991). 
Compliance for some applic~ble abjectives I criteria are based on sho~t-term averaging period 
concentrations; e.g., daily (iata for Bay-Delta WQCP objectives for municipal and industrial water 
supply for specific locatrons in t}le Delta (e.g., daily data) and the U.S. &PA aquatic life criteria (i.e., 4-
day chropic and 1-hour actiteci"iteria ). The available monitorfpg data for source water chloride 
concentrations are not adequate to characterize daUy variability, and the channel flows modeled in 
CALSYM, which provides the hydrologic input tothe DSM2 model, is on a monthly time-step. 
Therefore, the mass-balance approach for the chloride assessment is not sufficiently sensitive to 
evaluate potential exceedances, or degradation, with respectto the short-term averaging periods 
applicable to these objectives. Consequently, the assessment of potential effects of alternatives 
relative to these objectives/criteria was based on monthly average concentrations from the mass
balance approach. However, EC concentrations are modeled directly in the DSM2 model which runs 
on a sub-daily time-step, and EC and chloride concentrations are closely correlated in the affected 
environment. Consequently, the direction and relative magnitude of EC changes predicted by DSM2 
modeling also were reviewed qualitatively for the chloride assessment to support the conclusions 
regarding chloride changes predicted by the mass-balance approach. 
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1 Table 8-48. Applicable Federal Criteria, State Objectives, and Other Relevant Effects Thresholds for Chloride (mg/L unless specified) 

Region 5 U.S. EPA 
Basin Region 2 Drinking Recommended 

Location Bay-Delta WQCP Plan Basin Plan WaterMCL Criteria 

All Receiving Waters Other Than the - - 250 a, b 142/355 e 250 b 230/860 f 
Delta 500 a, c 250 a, b 500 c 

600 a, d 500 a, c 600 d 

.. 600 a,d 

Delta-Specific 

Contra Costa Canal@ Pumping Plant Year Type Objective g - - - - - - - -

No.1 or San Joaquin River@ Antioch w <150-240daysjcalendaryear (66%) 
WaterWorks Intake 

<150-190}iays/ calendaryear (52%) AN 

BN <150-175 daysjcalendaryear (48%) 

D <150-165 days/ calendaryear ( 45%) 

c <150-'155 daysjcalendaryear ( 42%) 

Contra Costa Canal@ Pumping Plant 250 (Oct-Sep.) h - - - - - - - -

#1, West Canal@ Mouth of Clifton 
Court Forebay, Jones Pumping Plant, ~ 

Barker Slough@ North Bay Aqueduct, ' and Cache Slough@ the City of Vallejo 
······························· Intake 

Notes: 
.... 

a State secondary maximum contaminantlevel (MCL) incorporated by reference inthe Basin Plan. No fixed consumer acceptance contaminantlevel has 
been established. Municipal water §ystems must monitor for compliance based on a running average of four quarterly values. The Region 5 Basin Plan 
incorporates-the MGLs byr~ference, but do not specify an averaging period for assessment of compliance. 

b Recommended Contaminant Level for the state secondary MCL. Constituerit concentrations lower than the recommended contaminant level are 
desirable for a higher degree of consumer acceptance. 

",~ 

c Upper Contaminant Level for the state secondary M CL. Constituent concentrations ranging to the upper contaminant level are acceptable if it is 
neither reasonable nO't feasible to provide more suitable waters., 

ct Short Term Contaminant Level for the state secondary MCL. Constitpent concentrations ranging to the short term contaminant level are acceptable 
only for existing community water systems on a temporary basis pending construction of treatment facilities or development of acceptable new 
water sources. 

e Objectives for agricultural water supply identified in Basin Plan as a "threshold valuejlimitvalue"; no averaging period is defined for assessment of 
compliance. 
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Water Quality 

Region 5 U.S. EPA 
Basin Region 2 Drinking Recommended 

Location Bay-Delta WQCP Plan Basin Plan WaterMCL Criteria 
f U.S. EPA National Recommended Water Quality Criteria specified as Criterion Continuous Concentration (CCC)/Criteria Maximum Concentration 

(CMC). 
g Municipal and industrial water supply beneficial use objective, specified as a maximum mean daily:value for at least the number of days shown during 

the calendar year. Must be provided in intervals of not less than two weeks duration (percentage ofcalendaryear shown in parentheses). 
h Municipal and industrial water supply beneficial use objective, specified as a maxilllum mean daily value to be applied year-round for all water year 

types. 
Need to define Water Year Types 
A= Annual, etc. 
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Water Quality 

1 Table 8-49. Historical Chloride (Dissolved) Concentrations in the Five Delta Source Waters 

2 

Source Water 

Mean (mg/L) 

Minimum (mg/L) 

Maximum (mg/L) 

75th Percentile (mg/L) 

99th Percentile (mg/L) 

Data Source 

Station(s) 

Date Range 

ND Replaced with RL 

Data Omitted 

No. of Data Points 

Sacramento 
River 

6.38 

1.00 

33.0 

8.00 

12.3 

DWR,BDAT 

Sac River at 
Greene's 
Landing, Sac 
River at Hood 

1980-2009 

No 

None 

867 

San Joaquin 
River 

81.4 

1.00 

221 

111 

186 

DWR, BDAT 

SJR at Vernalis 

1980-20ct9 

No 

None 

844 

San Francisco 
Bay a 

3,757-9,414 

8-4,990 

9,710-12,600 

6,375-11,000' 

9 ,643--'1,'25 7 4 

BDAT 

Suisun Bay at 
Bulls Head, 
near Martinez 

1980-2007 

No 

None 

26-27 

East Side 
Tributaries 

2.36 

0.30 

8.60 

3.05 

5.79 

USGS 

Mokelumne 
River, 
Cosumnes River 

Delta 
Agriculture 
Return Waters b 

136 

3.0 

830 

175 

636 

DWR 
b 

1952-1994 1987-2001 

No No 

Single <0.1 None 
value from each 
data set, 0 
values from 
Cosumnes River 

391 1,543 

a Values reported as t;ange of monthly values (minimum monthly-maxlmtfll1 montlilyJ. Review of available 
sample data for the Martinez lotation suggests that there is a generally sea§onal trend in monthly average 
chloride concentration. 
Chloride concentrations used to represent San Francisco Bay waterjn the mass-balance assessmentwere 
d~tt!rmined Qn a monthly average basis. Refer to AppendJx~G, Table C::l-41 for additional information and 
tabulation ofthe calculated monthly average chto-r:id~ concentrations for the Bay source water. 

b Values calculatedfrom all agriculture drain data pooledtogethe:r. All chloride data from agricultural drains 
contained in the DWR Water Data Librarywete placed into a single database. 

3 Seasonal or long-term changes in chloride concentrations at western Delta locations would be 
4 associated with changes in the location of the tidal mixing zone and interface of the elevated Bay salt 
5 water and freshwater Delta outflow. Changes in the salt water /freshwater interface may result in 
6 shifts of the acceptability of a location between freshwater- and salinity-tolerant aquatic fish, 
7 aquatic vegetation, and other aquatic organisms. The significance of these potential effects relative 
8 to applicable freshwater and estuarine water quality objectives is not assessed in the chloride 
9 assessment. Rather, the reader is referred to the "Fisheries and Aquatic Resources" chapter for the 

10 detailed assessment of changes in the location of the tidal mixing zone (e.g., as measured by the 
11 location of X2) and for its impact( s) to aquatic life beneficial uses. 

12 Dissolved Oxygen 

13 Dissolved oxygen (DO) is a measure of the amount of oxygen that is present in the water column, 
14 and thus available to support aquatic life. Water gains oxygen from the atmosphere and from 
15 aquatic plant photosynthesis. DO in water is consumed through respiration by aquatic animals, 
16 decomposition of plant and animal material (microbial respiration), sediment oxygen demand, and 
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Water Quality 

various chemical processes. DO depletion primarily affects aquatic life beneficial uses, which include 
Warm Freshwater Habitat, Cold Freshwater Habitat, Migration of Aquatic Organisms, Spawning, 
Reproduction, and/or Early Development, Estuarine Habitat, and Rare, Threatened, or Endangered 
Species. The most sensitive receptors include Cold Freshwater Habitat, Migration of Aquatic 
Organisms (Cold), Spawning, Reproduction, and/or Early Development (Cold) due to the relatively 
high DO requirements of coldwater fish, such as Chinook salmon and steel head. Low DO levels in 
water bodies can have adverse affects on aquatic life, including fish kills, fish egg mortality, and 
growth rate reductions, and, under sufficiently elevated temperature conditions, can create a barrier 
to migration of anadromous fish such as Chinook salmon (CalEPA 2005; Schmieder eta/. 2008). 

Seasonal declines in DO are typical in many estuaries, and DO leyels can be negativ~ly affected by 
increases in water temperature (Schmieder eta/. 2008). Nutrient loading,t"rom point and nonpoint 
sources can result in increased algal growth, thereby causing higner DO levels when blooms are 
photosynthesizing and lowering DO levels during night time hours and when the blooms die and 
decompose (Schmieder eta/. 2008). Activities that disturb S'ediments and aquatic plants such as 
dredging and clearing of aquatic plants from ship chimnels carf"cause increased decomposition of 
organic material, resulting in decreases in DO levels( Greenfield eta/. 2007; Schmieder eta/. 2008). 
However, removal of aquatic plants, especially invasive plant species, may allow light to better 
penetrate the water column, increasing photosynthesis by phytoplankton and thereby increasing DO 
levels (Greenfield eta/. 2007). 

The 2006 Bay-Delta WQCP, Region 2 "Basin Plah, and Region 5 Basin Plari all contained DO objectives 
applicable to water bodies in the affected environment. A DO objectivef'or protection of Fish and 
Wildlife Beneficial Uses exists in. the 2006 Bay-Delta WQCP for the San Joaquin River p~tween 
Turner Cut and Stockt;()n:6;0 mg/1 from September through November (State Water Board 2006a). 
The Region 5 Basin Plan has the same objective for the San Joaquin Rivet and tlle Region 2 Basin 
Plan incorporates by rer~r~ncethe DO objectives in the 2006 ~ay-Delta WQ~P (Central Valley 
Regional Water Quality Control Board 2009; San Francisco Bay RegionalWater Quality Control 
Board 2007). The Region 5 Basin Plan contains the folltJIIv'ing additional numerical DO objectives for 
the Delta (Central Valley Regional Water Quality Control Aoard 2009). 

At least 7.0 mg/L in the Sacramento River below the I Street bridge and west of the Antioch 
Bridge. 

At least 5.0 mg/L at all other locations and times, unless the water body has been constructed 
for special purposes and fish are excluded or not important as a beneficial use. 

In addition, the Region 5 Basin Plan requires that water bodies outside the legal boundary of the 
Delta meet certain saturation levels and not be reduced below the following levels at any time. 

Waters designated WARM, 5.0 mg/L. 

Waters designated COLD, 7.0 mg/L. 

Waters designated SPWN, 7.0 mg/L. 

The Region 2 Basin Plan also has minimum DO objectives for warm and cold water habitat of 5.0 
mg/L and 7.0 mg/L, respectively (San Francisco Bay Regional Water Quality Control Board 200~. 
Lastly, the Region 5 Basin Plan contains a DO objective for the Sacramento River from Keswick Dam 
to Hamilton City of 9.0 mg/L (or 95% saturation) from 1 June to 31 August, and an objective of 8.0 
mg/L for the Feather River from Fish Barrier Dam at Oroville to Honcut Creek from 1 September to 
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Water Quality 

31 May (Central Valley Regional Water Quality Control Board 2009). There are no DO criteria in the 
National Toxics Rule or CTR (as it is not a priority pollutant), nor is there a California drinking water 
MCL for DO. 

Water bodies in the affected environment listed on the state's Clean Water Act section 303(d) list as 
impaired due to low DO levels include Middle River, Old River, the Stockton Deep Water Ship 
Channel and portions of other sloughs and rivers in the southern, eastern, and western (State Water 
Board 2011). A TMDL for the Stockton Deep Water Ship Channel was approved by U.S. EPA on 27 
February 2007, and includes a Region 5 Basin Plan Amendmentthatirt~Imresa Control Program to 
reduce the amount of oxygen demanding substances and their prec~rsors in tneSan Joaquin River. 
The TMDL takes a phased approach to allow more time to gather additional informational on source 
and linkages to the DO impairment, while at the same time moving forward, on making 
improvements to DO conditions. TMDLs for listed water bodies are proposed for completion in 2012 
through 2021(State Water Board 2011). 

Electrical Conductivity 

Electrical conductivity (EC) is an analytical measure of the ability of water to conduct an electric 
current which characterizes salinity levels;in Water, wh~re salinity is produced primarily by 
inorganic cations (e.g., calcium, magnesium, sodium, and potassium) and anions (e.g., sulfate, 
chloride, fluoride, bromide, and bicarbonate/carbonate). EC units commonly used are 
micromhosjcm (f.lmhosfcm) andmilliSiemens/cm (mSjcm). 

Sources of salinity in the affett~d environment include natural geochemical weatlteringand 
dissolution of soils and Jl\inerals, tidalseawater intrusion in the Delta, prehistoric seawater (i.e., 
connate) trapped in deep gr<mndw~ter aquifers, and anthropogenic discharges (e.g., domestic 
wastewater, urban rul"l.offj and agricultural wastewater and drainage). Seawaterintrusion to the 
western Delta is. the largest potential source of concern because it has exceedingly higher salinity 
than freshwater, such as the very low levels of the Saeramente River which provides the largest 
source of freshwaterto the Delta. CVP and SWP water supply operations are managed to control 
freshwater inflows and Delta outflow to repel the salinity intrusiorlin the western Delta and comply 
with Bay-Delta WQCP regulatory objectives. Salinity also can naturally increase due to evaporation 
from water bodies, or evapotranspiration from agricultural crops and other vegetation (e.g., 
wetlands, riparian vegetation) which results in concentrated drainage-related salinity contribution. 
The recirculation and evaporative concentration of salts is a factor that results in generally higher 
salinity levels in San Joaquin River flows and Delta island drainage. 

Water supplies for irrigated agriculture, municipal drinking water, and industrial processes are the 
most sensitive beneficial uses to increasing salinity in freshwater. The sensitivity of agricultural 
crops to salinity varies considerably and depends on many factors such as the plant type and age, 
seasonality, and specific constituents causing the salinity (e.g., chloride and sodium can cause more 
severe effects than other ions). Salinity constituents generally impart unpalatable tastes in drinking 
water and result in higher costs from corrosion or the necessity for additional treatment. Many 
freshwater aquatic organisms also are sensitive to salinity, and in particular the interface between 
freshwater and tidal seawater in the western Delta can influence the composition and habitat 
quality of marine, estuarine, and freshwater organisms. 

EC and TDS values tend to be highly correlated, because the majority of chemicals that contribute to 
TDS are charged particles that impart conductance of water. Because EC measurement is easily 
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Water Quality 

1 conducted with a portable meter, as compared to the requirement for physical sample collection and 
2 laboratory gravimetric analysis for TDS, the rmjority of water quality regulatory criteria/objectives 
3 are established for EC. Moreover, where regulatory objectives for TDS exist, they co-occur with the 
4 equivalent EC value (i.e., there are no independentTDS-only regulatory criteria/objectives or 
5 guidance values). EC also is the parameter modeled to represent salinity in DSM2. Therefore, this 
6 impact assessment for "salinity" as indicated by EC and TDS is based on EC values only and TDS is 
7 not addressed separately. 

8 Applicable EC objectives for the affected environment are summarizedinTal;lle S-50. Because EC is 
9 not a priority pollutant, there are no criteria established for EC in the National To]{fcs Rule or CTR. 

10 The Region 5 Basin Plan specifies EC objectives for Sacramento River,.Feather River, and San 
11 Joaquin River; it also contains EC objectives for the Delta whrch have been superseded by the 2006 
12 Bay-Delta WQCP. The Bay-Delta WQCP contains EC objectives fortlieDelta for agricultural and fish 
13 and wildlife beneficial use protection, which vary by m{Ynth and water year type. The BayDelta 
14 WQCP EC objectives for agricultural protection are designed to primarily control salinity conditions 
15 in the interior and southern Delta channels, and ?an Joaquin River inflow to the Delta at Vernalis, 
16 which tend to have higher salinity concentrations and are influenced most by Delta exports. The 
17 Region 2 Basin Plan contains agricultural EC abjectives; however, the affected environment of the 
18 Delta and downstream Bay waters within Region 2 are generally saline and do not likely serve as a 
19 major water source for agricultural aCtivity. For the protection of fish and wildlife habitat, the Bay 
2 0 Delta WQCP regulates EC in westen1and interior Delta locations and Sui.sun. Marsh. 

21 Multiple water bodies in theaffed:ed environment are on the state's CWASection 303(d) list for 
2 2 impairment by elevated EC l~vels, as follows: (a) southern, northwestern"and western channels in 
2 3 the Delta; (b) Delta export area; (c) Grasslands drainage area, Mud Sl9ugh, and .. Salt Slough in the San 
24 Joaquin River valley;(d) San Joaqufn River from Bear Creek to Delta boundary; and (e) Suisun Marsh 
25 (State Water Resources Control Board 2011). A TMDL has been prepared for the lower San Joaquin 
2 6 River at Vemalis,and the'fMii>L for segments upstream from Vernalis is. under development. 

27 The assessment of effects on EC in the reservoirs.and rivers upstream of the Delta was qualitative, 
28 and evaluates changes in EC based on anticipated changes in EC-contributing sources in the 
29 watersheds under the various BDCP alternatives assessed. 

30 The assessment of hydrodynamic effects of the BDCP afternatives' CM1, CM2, and CM4 on EC in the 
31 Plan Area relied on DSM2 output. Because implementation CM4 would restore substantial areas of 
3 2 tidal habitat that would increase the magnitude of daily tidal water exchange at the restoration 
3 3 areas, and could alter other hydrodynamic conditions in adjacent Delta channels, the DSM2 
34 modeling included assumptions regarding possible locations of tidal habitat restoration areas, and 
35 how restoration would affect Delta hydrodynamic conditions and source water flow fractions. The 
36 effects of other conservation measures (i.e., CM3 and CM5-CM22) which do not substantially affect 
3 7 Delta hydrodynamic conditions were assessed qualitatively. 

38 DSM2 directly models Delta EC levels on a 15-minute interval. DSM2 output for EC was post-
39 processed to compare results to the Bay-Delta WQCP objectives at the following locations. 

40 Western Delta: Sacramento River at Emmaton and San Joaquin River at Jersey Point 

41 Interior Delta: South Fork Mokelumne River at Terminous, San Joaquin River at San Andreas 
42 Landing, and San Joaquin River at Prisoners Point 
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Water Quality 

Southern Delta: San Joaquin River at Vernalis, San Joaquin River at Brandt Bridge, Old River near 
Middle River, and Old River at Tracy Road Bridge 

For the assessment of Alternatives 1-9, the Sacramento River at Emma ton compliance location is 
relocated to Three Mile Slough near the Sacramento River. For comparing effects of the alternatives 
on EC in this portion of the Delta, changes in EC in Three Mile Slough under the alternatives are 
compared to EC at Emmaton under existing conditions and the No Action Alternative NT and LLT. 

The western and interior Delta EC objectives are expressed as a 14-dayrunning average, and the 
southern Delta EC objectives are expressed as a 30-day running average. Compliance with these EC 
objectives was assessed by calculating 14-day and 30-day runninga:V"erages oftlle 15-minute DSM2 
EC results and tallying the number of days out of compliance with the applicable objective. The Bay
Delta WQCP considers all days in an averaging period out of compliance. Because this could 
overestimate the general change in EC at compliance locations, th.e nqmber of days the EC objective 
was exceeded was also assessed to identify general trend~ in ECchanges under the alternatives 
assessed. 

The effects on EC in SWP /CVP Export Service Areas also relied on DSM2 output. For assessment of 
alternatives involving conveyance of north Delta water to the Banks and Jones pumping plants, 
DSM2 results for the south Delta pumping plant locatiop.s were blended, or mass-balanced, with 
modeled north Delta diversions to provide an estimate of the EC of the water conveyed by these 
pumping plants to the SWP /CVP Export Service Areas south of the Delta. The re~ulting blended 
monthly mean EC levels ~e~e compared t? the Bay-Delta WQCP objectives for the export areas, 
which are the objectives for protection of the agricultural beneficial uses in the south Delta 
SWP /CVP Export Service Areas. 

' 

Assessment of Suisun Marsh EC was conducted qualitatively, utilizing average EC for the entire 
period modeled (1976-1991) to determine the overall change and degreeto which EC could be 
affected by the alternative~.Tlje Suisun Marsh locations utili~ed in thean~l:Vsis correspond to the EC 
compliance locations in the Bay-Delta WQCP: Sacramento Rivet at Collinsville, Montezuma Slough at 
National Steel; Montezuma Slough near Beldonljinding, Chadbour~e Slough at Sunrise Duck Club, 
and Suis1,1nSlough 300 feet south ofVolanti Slough. These locations represent a geographic range 
from whichto assess changes. 

Understandingsome basic input assumptions for DSM2lsimportant for interpreting the results and 
effects analysis, including assessment of compliance with water quality objectives. While DSM2 
simulates EC on a 15-minute time-step, the Delta inflow and agricultural return flow inputs, and 
Delta operations (e.g., Delta Cross Channel gate operations) inputs to DSM2 are on a monthly time
step. Because the DSM2 inputs are on a monthly time-step, the assessment of compliance with sub
monthly objectives (e.g, 14-day running averages) is conducted in terms of assessing the overall 
direction and degree to which Delta EC would be affected relative to a baseline, and discussion of 
compliance does not imply that the alternative would literally cause Delta EC to be out of 
compliance a certain period of time. In other words, the model results are used in a comparative 
mode, not a predictive mode. 
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Water Quality 

1 Table 8-50. Applicable State Objectives and Other Relevant Effects Thresholds for Electrical Conductivity (J.tmhos/cm[at 25°C] unless specified) 

Location 

All Receiving Waters 
Other than the Delta 

Delta-Specific 

Western Delta -
Sacramento River@ 
Emmaton 

Western Delta -
SJR @Jersey Point 

Interior Delta -
S.F. Mokelumne@ 
Terminous 

~~ 

Interior Delta -

SJR @ San Andreas · .. 
Landing 

Southern Delta 
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Bay-Delta WQCP 

- -

YearTy~e Objective g for Agricultural Beneficial Us~,;;s 

w 450 (Apr. 1-Aug. 15) 

AN 450 (Apr. 1-Jun. 30); 630 (Jul. 1-Aug 15) 

BN 450 (Apr. 1-Jun. 19); 1,140 (Jun. cO-Aug 15) 

D 450 (Apr. 1-Jun.14): .1,670 (Jtin.15-Aug15) 

c 2,780 (Apr. 1-Aug. 15) 

w 450 (Apr. 1-Aug. 15) 

AN 450 (Apr. 1-Al,;l&·15) 

BN 450 (Apr. 1-Jun. 19J; 7 40 (Jun. 20-Aug 15) 

D 450 (Apr. 1-Jun.14);i,350 (Jun. 15-Aug 15) 

c 2,200 (Apr.1-Aug,15) 

w 450 (Apr. 1--'Aug. 15j 

AN 450 (Apr.1-Aug. 15) 

BN 4Ei0 (Apr. 1.:.2Aug. 15) •·· ... ·· 

D 450 ({\.pr. 1-Aug. 15) 

c 540(Apr. 1-Aug. 15) 

w ·. 450 (Apr. 1-Aug. 15) 

AN 450 (Apr. 1-Aug. 15) '·· 

BN 450 (Apr. 1-Aug. 15) 

D 450 (Apr. 1-Jun. 24); 580 (Jun.'2S-Aug 15) 

c 870 (Apr. 1-Aug. 15) 

Objective for Agricultural Beneficial Uses 

700 (Apr. 1-Aug. 31) 

1,000 (Sep. 1-Mar. 31) h 
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Region 5 Basin 
Plan 

900 a, b 

1,600 a,c 

2,200 a,l'! 

. 
-~ 

-~~-

- -

--

- -

- -

Region 2 Basin 
Plan 

200-3,000 e 

900 f 

- -

- -

- -

- -

- -

Drinking Water 
MCL 

900 a, b 

1,600 a,c 

2,200 a,d 

- -

- -

- -

- -
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Water Quality 

Region 5 Basin Region 2 Basin Drinking Water 
Location Bay-Delta WQCP Plan Plan MCL 

Export Area Objective for Agricultural Beneficial Uses - - - - - -

1,000 (Oct. 1-Sep. 30) i 

SJR at and between Objective for Fish and Wildlife Beneficial Uses - - -- - -
~ 

Prisoners Point and 440 (Apr. 1-May 31) i 
Jersey Point . •········ 

Eastern Suisun Marsh Month Objective k for Fish and Wildlife Beneficial Uses • .... - - .. - - - -

(Sacramento @ Oct 19,000 
Collinsville; Montezuma 

Nov-Dec 15,500 •;,~ 

Slough@ National Steel; 
Montezuma Slough near Jan 12,500 : 

Beldon Landing) Feb-Mar 8,000 ······· 

.·. 

Apr-May 11,000 • ......... 

Western Suisun Marsh Month Objective 1 Month Objective m for Fish - - - - - -

(Cadbourne Slough @ .·· and Wildlife 
Sunrise Duck Club, '····~ Benefictal Uses 

? 

Suisun Slough [300 ft Oct 19,000 Oct r9;ooo 
south ofVolanti Slough], 

Nov 16,500 Nov "' 16,500 .· 
Cordelia Slough at Ibis ... 

Club, Goodyear Slough Dec 15,500 Dec-Mat 15,600 
•.... 

at Morrow Is. Jan 12,500 Apr 14,000 .. ·· .... 
Clubhouse, and water 

Feb-Mar 8,009 May 12,500 
I .• .. · 

supply intakes for water 
fowl management areas Apr...:Ma.y 11,000 
on Van Sickle and 
Chipps Is.) i···· 

Notes: ········"· 

a State secondary maximum contaminant level (MCL). No fixed consumer acceptafice q>ntaminant level has been established. Municipal water systems 
must monitor for compliance based on a running average of four quarterly values: Tbe Region 5 Basin Plan incorporates the MCLs by reference, but do 
not specify an averaging period for assessment of compliance. 

b Recommended Contaminant Level. Constituent concentrations lower than the recommended contaminant level are desirable for a higher degree of 
consumer acceptance. 

c Upper Contaminant Level. Constituent concentrations ranging to the upper contaminant level are acceptable if it is neither reasonable nor feasible to 
provide more suitable waters. 

ct Short Term Contaminant Level. Constituent concentrations ranging to the short term contaminant level are acceptable only for existing community 
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Water Quality 

I I 
Region 5 Basin I Region 2 Basin I Drinking Water 

Location Bay-Delta WQCP Plan Plan MCL 
water systems on a temporary basis pending construction of treatment facilities or development of acceptable new water sources. 

e Objectives for agricultural water supply specified as a "limit" consisting of a range of concentrati<,ms g:tnd no :averaging period is defined for assessment 
of compliance. 

r Objective for municipal supply. 
g Agricultural objective is a 14-day running average of mean daily EC. 
h Agricultural objective is a maximum 30-day running average of mean daily EC. Objectives applfcableto all southern Delta channels and specified 

compliance stations (i.e., San Joaquin River@ Airport Way Bridge-Vernalis, San Joaquin River@ Brandt Bridge, Old River near Middle River, and Old 
River @ Tracy Road Bridge). 

i Agricultural objective is a maximum monthly average of mean daily EC, Compliance stations are West Canal@ Mouth of Clifton Court Forebayand 
Delta-Mendota Canal at Tracy Pumping Plant. 

i Fish and wildlife objective is a maximum 14-day running average of mean 'daily EC. 
k Fish and wildlife objectives for Sacramento@ Collinsville, Montezuma Slough@ Nati6nal Steel, and Montezuma Slough near Beldon Landing. 

Compliance based on maximum monthly average of both daily high. tide EG values, or demonstrate that equivalent of better protection will be provided 
at the location. Applies in all water year types except during defiCiency perio4. 

1 Fish and wildlife objectives for Cadbourne Slough@ Sunrise'l)uck Club~Suisun Slough (300ft south ofVolanti Slough), Cordelia Slough at Ibis Club, 
Goodyear Slough at Morrow Is. Clubhouse, and water supply intakes fo;·water fowl managementareas on Van Sickle and Chipps Is. Compliance based 
on maximum monthly average of both daily high tide EC valt.~.es, or demonstrate that equivalent of better protection will be provided at the location. 
Applies in all water year types except during deficiency period. 

m A deficiency period is: (1) the second consecutive dry ~ater yearrollowing a critical year; (2) a dry wa(!;!:ryear following a year in which the Sacramento 
River Index (described in footnote e) was less. than t1.35; or (3) a critical water year following ad~ or critical water year. The determination of a 
deficiency period is made using the prior year's final Water Year Type determination and a forecast of the Cttrrent year's Water Year Type; and remains 
in effect until a subsequent water year is other than a Diy or Critical water year as annot;(nced on May 3.1 by DWR and U.S. Bureau of Reclamation 
(Reclamation) as the final wateryear determination. . ..... . 

Bay Delta Conservation Plan 
EIR/EIS 

·. ... 

Administrative Draft 
8-155 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00155 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

1 

2 

3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 

Water Quality 

Mercury 

[Note to Lead Agencies: Discussion in preparation.] 

Nitrate 

Nitrate can be expressed as either N03 (nitrate) or N03-N (nitrate-nitrogen). Sources of nitrate to 
surface waters include municipal discharges, and agricultural and urban runoff. In the aquatic 
environment nitrate may rapidly cycle between water, organisms, and sediments. Nitrate is also 
formed in the process of nitrification from ammonia. It is estimated th.at 75%Qfthe ammonia 
present in the Sacramento River at Hood is converted to nitrate bylhe tirfiethewater reaches 
Chipps Island (Foe CVRWQCB 2010 Update memo:4). 

Aquatic life depends on the availability of nutrients; how~ver, elevated concentrations of nutrients 
such as nitrate can cause eutrophication, in which high algal and bacterial growth and subsequent 
microbial respiration deplete oxygen, producing anoxic waters and sediments. Waters of the Delta 
are not considered nutrient limited; that is, algal growth rates are limited by availability of light, and 
thus increases or decreases in nutrient levels are, in general; expected to have little effect on 
productivity (Jassby eta!. 2002). However, when waters of the Delta are exported into conveyance 
canals, algae may no longer be light-limited, and th;us increases in nutrient levels in Delta export 
waters may increase phytoplanktongrowth within the canals. Algal blooms are problematic in that 
they create biomass that can ob~trtlct water conveyance facilities and clog filters, and they may also 
lead to taste and odor problems for municipal supplies (Sanitary Sut"Vey:3'-69). 

However, regarding the potential for tcrste and odor concerns, Lee CWOS) summarized a 
presentation by P. Hutton (Metropolitan Water District), given at the M(:lrch 25, 2QOtJ, California 
Water and Environmental Modeling Forum (CWEMF) "Delta Nutrient Water Quality Modeling 
Workshop", that stated: "ther~ is Hmited ability to relate nutrient loa~s or in-channel concentrations 
to domestic water sUpply water quality. While there is some abilityto model the relationship 
between the nutrient load to a waterbody and the plank~onic algal biomass that develops in the 
waterbody, it is not possible to adequately model the relatfOJlship between nutrient load to a 
waterbodyand the development of benthic and attached algae in that waterbody" (Lee 2008:6). This 
is important in that benthic and attached algae are potentially more important for taste and odor 
concerns:than is planktonic biomass generally (Juttner and Watson 2007: 1-2). 

The beneficial uses most directly affected by nitrate concentrations include aquatic organisms (cold 
freshwater habitat, warm freshwater habitat, and estuarine habitat), drinking water supplies 
(municipal and domestic supply), and recreational activities (water contact recreation, non-contact 
water recreation), which can be indirectly affected by the nuisance eutrophication effects of 
nutrients. 

There are no Clean Water Act section 303(d) listings for nitrate in the affected environment. U.S. 
EPA recommended criteria and state Basin Plan objectives and drinking water MCLs for nitrate are 
summarized in Table 8-XX. The relevant Region 2 Basin Plan objectives include: 30 mg/L nitrate-N 
for irrigation water, and 100 mg N/L nitrate-N for livestock watering. A drinking water maximum 
contaminant level for nitrate-N is 10 mg N/L because it can compete with oxygen for receptor sites 
on hemoglobin in the bloodstream, thereby interfering with normal oxygen transport by the blood 
and causing effects in humans, particularly infants, such as "blue-baby syndrome." Another 
threshold for nitrate-N is for irrigation water as recommended by Ayers and Westcot (1985), who 
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Water Quality 

1 recommend a value of 5 mg/L nitrate-N for sensitive crops (e.g. sugar beets, grapes, apricot, citrus, 
2 avocado, grains). The concern for these crops is that too much nitrate may cause greater growth 
3 than desired, diluting sugars and flavors and thus lowering the value of the crop. However, at levels 
4 below 5 mg/L-N, it is assumed that nitrate is beneficial for these crops, and thus increases below the 
5 5 mg/L-N threshold are generally not of concern for agriculture. It should be noted that this 5 mg/L-
6 N Ayers and Westcot (1985) threshold has not been identified as a recommended criterion by U.S. 
7 EPA, nor has it been adopted by the state as a water quality objective. 

8 Table XX. Applicable Federal Criteria, State Objectives, and other Relevant Effects Thresholds for 
9 nitrate (mg N/L) 

US EPA Other 
Region 5 Region 2 Drinking Recommend Relevant 
Basin Plan Basin Plana CTR WaterMCL ed.Criteria Thresholdsb 

Nitrate-N 
30 
100 

10 10c 5 

a SFRWQCB (2007). 30 mg/L nitrate-N criterion for irrigation watef;>100 mg{L nitrate-N criterion for 
livestock watering. 

10 

b Ayers and Westcot (1985). Recommended goals for sensitivecrops. 
c For the consumption of water and organisms. 

11 Table XY characterizes nitrate concentrations in source waters to the Delta. Data indicate that the 
12 San Joaquin River and agriculture within the Delta conta~n the highest nitrate concentrations, while 
13 concentrations in the Sacramento River, San Francisco Bay, and East Side Tributaries are 
14 considerably lower. Both the Sacramento and San Joaquin Rivers exhibit seasonal patterns in nitrate 
15 concentration. 

16 Table XV. Nitrate Concentrations.in the Source Waters to the Delta 

Agriculture 
Sacramento San Joaquin San Francisco East Side within the 

Source Water River" River a Bay Tributaries Delta a, b 

Mean(mg,(I:, 0.068- 0.209 0.791- 1.839 0.07 0.17 0.059 - 3.833 
as N) 

' Minimum 0.023-0:1..13 0.068-1.175 ·0.026 0.010 0.002 - 0.339 
(mg/L as N) 

Maximum 0.136- 0.553 2.123-3.614 0.12 1.70 0.135- 54.644 
(mg/L as N) 

75th 0.09-0.248 1.017-2.169 0.09 0.16 0.068-4.516 
Percentile 
(mgjL as N) 

99th 0.122- 0.545 1.992-3.479 0.12 0.99 0.133- 34.182 
Percentile 
(mg/L as N) 
Data Source DWR DWR SFEI USGS DWR 

Station(s) Sac River at SJR at Vernalis BD40 (Just W. Mokelumne See footnote b 

Greene's of Carquinez River, 
Landing, Sac Straight) Cosumnes 
River at Hood River 
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1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

Sacramento 
Source Water River a 

Date Range 1997 - 2008 

ND Replaced No 
with RL 

Data Omitted Data prior to 
1992 (EPA 
Method 353.2; 
poor detection 
limit) 

No. of Data 25-33 
Points 

San Joaquin San Francisco 
River a Bay 

1990- 2009 1993-2001 

No No 

Two values > 9 None 
mg/L as N 

29-35 25 

Water Quality 

Agriculture 
East Side within the 
Tributaries Delta a, b 

1961-1993 1990- 2001 

No Yes 

Values None 
reported as "0" 

45 5-81 

a Values reported as range of monthly values (minimum monthly- maximum mo.nthly). Trends in 
monthly average nitrate at these locations suggested a seasonality to concentration. Due to the 
appearance of seasonality in monthly average concentration at these locations, average monthly 
concentration was used. Tables of these parameters by month are show inlt(e Nitrate Apf'endix, 
AppendixJ. 

b Values calculated from all agriculture drain data pooled together. All nitrat~data from agricultural 
drains contained in the DWR Water Data Library were placed into aSingle database. Due to the uneven 
distribution of agricultural drains in the Delta, geographit;al trend~)n agricultural drain water quality 
were evaluated by categorizing the data based on their assQciated location in the Delta. Categories 
included western, southern, northern, eastern, and centrafOelta, following the geographical 
delineations of the State Water Resources Control Board. With data pooled and categorized by region, 
average concentration by region were comp(lred. Average nitrate did not vary greatly between regions. 
Due to the apparent low regional variabillty,values w;ere obtained by pooling all data together and 
obtaining summary statistics fr()m this J'Oolea database. 

As mentioned above, nitrate doe,s not behave conservatively in the environment. Ifc~nbe created 
via conversion from ammonia to nitrate and can be taken up and metabolized by organ:isrns and 
sediments. However, because nitrateconcentrations vary considerably between the source waters 
to the Delta, conservative n;rodeling was employed to provide a characterization of changes in 
nitrate conce~tra:ti~n antidl{atedas a result of changes in source water fractions throughout the 
Delta alone (U'sing mean concentrations from Table~Y:~ ~bove ).Addition and loss mechanisms are 
considered qualttatively in the context of the quantitative mixing results to characterize changes in 
nitrate contenfrations under the alternatives assessed. 

Organic Carbon 

In an aquatic system, organic carbon encompasses a broad range of compounds, all of which 
fundamentally contain carbon in their structure. Organic carbon typically enters an aquatic system 
through the decay of plant and animal materials, occurs naturally in the environment, and forms a 
critical part of the aquatic food web (US EPA 2006). Methodologically, a measurement of total 
organic carbon (TOC) represents the sum of both particulate organic carbon (POC) and dissolved 
organic carbon (DOC). Aside from its food web importance, organic carbon is an important 
disinfection by-product (DBP) precursor, and thus is an important parameter describing the quality 
of water for use as a drinking water source. When subject to disinfectants like chlorine, chemicals 
such as trihalomethanes(THMs) and halo acetic acids can be formed. 
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Water Quality 

The regulated THMs, known at Total THMs (TTHMs), are chloroform, bromodichloromethane, 
dibromochloromethane, and bromoform. THMs are colorless, volatile, dissolve easily in water, and 
are fairly stable (USBR 2003). The regulated haloacetic acids (HAAs), known as HAAS, are 
monochloroacetic acid, dichloroacetic acid, trichloroacetic acid, monobromoacetic acid, and 
dibromoacetic acid. HAAs are colorless, have a low volatility, dissolve easily in water, and are fairly 
stable (USBR 2003). THMs and HAAs are known to cause liver, kidney, and central nervous system 
problems and pose an increased risk of cancer (US EPA 2008a) when consumed at low levels over a 
lifetime. Environmental concerns regarding THMs and HAAs are primarily related to the consumers 
(humans, animals) of drinking water containing HAAs and THMs. 

Data analyzed as part of the Screening Analysis section indicated that THMs and HAAs themselves 
were far below levels of concern in the affected environment. However, data on THM or HAA 
formation potential, which is measured by chlorinating a water sample an<;! then :t:neasuring the 
THMs and HAAs produced, was available, and THM and HAA results from tltese samples were at 
times above criteria. 

A study assessing organic carbon, bromide, and THM formation potential in the California Aqueduct 
found that TOC concentration was a good predictor of THM formation potential at the Banks 
pumping plant, the Delta Mendota Canal (DMC, which feeds the Jones pumping plant), and several 
locations along the California Aqueduct (California Department of Water Resources 2005). The 
study did not measure DOC. Data collected from August '1998 atvarious Delta locations (MWQI 
2003, p. 62 Table 4-3) indicated a strong positive relationship between DOC and HAA formation 
potential (r2 0.996). 

Given the strong link between THM and HM formation potential and organic carbon, THM and HAA 
formation potential will not be,assessedsepat<;t~ly, but rather the assessment of organic carbon 
addresses concerns regarding THM and HAA formation potential. The relative petency of organic 
carbon as a DBP precursor C'an vary consiClerably across samples (CAL FED Bay ... Delta Program 
2008:5), but in the Delta it is generally belieV'ed that the dissolved fraction {i .. e., DOC) most 
frequently influences DBPforroation potential (CALF ED Bay-Delta Program 2007:5-2Z).But even 
within the DOC fraction, DBP formatf&n can vary considerably, indicatfngthat the nature of the 
organic matter that comprises DOC in a sample is important. Nevertheless, DOC is considered a 
more accura.te surrogate for:DBPformation relative to TOC or POC. 

In Delta waters, DOCtypically represents 85-90% ofTOC{CALFED Bay-Delta Program 2007:5-22). 
In other WGirds, practically all of the organic carbon in a typical sample is DOC. Sources of organic 
carbon are diVerse, including upland, agricultural and,u,rban run()ff, wetlands, algae production, and 
treated municipalwastewaters. Dissolved organic carbnn is present in all the streams and rivers 
flowing into the Delta and it is these upstream sources that supply the majority of the organic 
carbon load to the Delta. It has been estimated that between 50 and 90% of the DOC load entering 
the Delta arrives from upstream sources (CALFEDBay-Delta Program 2008:6). There are also 
sources internal to the Delta, such as agricultural drains and wetlands that, on an annual average 
basis, provide nearly 25% of the DOC load. These upstream and internal loads, and their related 
sources, vary by season, but DOC in the Delta typically peaks in the winter months, when seasonal 
river and Delta agricultural drain DOC loading are their greatest. Related to particular in-Delta 
sources, loading of DOC from agricultural drains is typically greatest in the winter, while loading 
from wetlands is greatest in the spring and summer (Fleck et. al. 2007:1; Devere! et al. 2007:18). 
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Water Quality 

Organic carbon is not a priority pollutant; thus, the CTR has no criteria. There are no state or federal 
regulatory water quality objectives/criteria for organic carbon, nor any U.S. EPArecommended 
criteria. As a consequence, none of the water bodies in the affected environment are listed as 
impaired on the state's Clean Water Act section 303(d) list because of elevated organic carbon. 
However, under EPA's Disinfectants and Disinfection Byproducts Rule (EPA 1998), municipal 
drinking water treatment facilities are required to remove specific percentages of TOC in their 
source water through enhanced treatment methods, unless the drinking water treatment system can 
meet alternative criteria. EPA's action thresholds begin at 2-4 mg/L TOC and, depending on source 
water alkalinity, may require a drinking water utility to employ treatment to achieve as much as a 
35% reduction in TO C. Where source water TOC is between 4-8 mg/L TOC, drinking water utilities 
may be required to achieve a 45% reduction in TOC. Existing Delta water quality regularly exceeds 2 
mg/L DOC, and existing treatment plants already are obligated to remove some amount of TO C. 
Nevertheless, changes in source water quality at municipal intakes may trigge~ additional enhanced 
TOC removal, and associated increased treatment costs. 

" In addition to EPA's Disinfectants and Disinfection Byproducts R1J.le, theCALFED DrinldngWater 
Program established a goal for TOC 3 mg/L as a long-term average asap plied to municipal drinking 
water intakes drawing water from the Delta (CALF ED Bay-Delta Pn:~gram 2000). The goal was 
established based on a study prepared by CUWA recommending Delta source water quality targets 
sufficient to achieving DBP criteria in treated drinking water an~" sufficient to allow continued 
flexibility in treatment technology. Specifically, the goal of the Cl~tFED Drinking Water Program is 
to: 

""$ 

"achieve either: (a) average concentration$atClit"ton Court Forebay and other southern and central 
Delta drinking water intakes of 50 IJ.g/L bromide arid 3.0 mg/L total organic carbon, or (b) an 
equivalent level of public health pr~tection using a cost-effective combination of alternative source 
waters, source control, and treatmenttechnologies." 

Dissolved organic carbon measijred in the Sacramento River shows a trend of gratlually increasing 
DOC with distance from Shasta D~m, where median concentrations of about 1 to 1.5 mg/L. increase 
to about 1.5 mg/L to 2 mgtL at Hood. (CALPED Bay-Delta Program 2007 :5-58).Major tributaries 
such as the Feather and American rivers contain relatively low DOC as well, with 'rrredian measured 
concentrations of 1.5 mg/1::.-2 mgjl.,.: Dissolved organic carbon onthelower San Joaquin River is 
comparatively grea~r, but generally decreases with downstream distan~e, where median 
concentrations at Stevinson are nearly 6 mg/L and median concentrations at Vernalis are about 3 
mg/L (CALFEDBay-DeltaProgram 2007:5-49). This decreasein DOC can be attributed to inputs 
from tributari.es such as the Merced, Tuolumne, and Stanislaus rivers, with median DOC 
concentrations 2 mg/L. 

Table 8-51 provides a summary of DOC concentrations for the Sacramento and San Joaquin Rivers as 
utilized for DSM2 boundary conditions. As discussed in the Methods For Analysis section (Section 
8.3.1 above), DSM2 was utilized directly to model and predict DOC at 11locations across the Delta, 
and the degree DOC changed under the various project alternatives. Because DOC is a precursor to 
the formation of DBPs which represent a long-term risk to human health, and because the existing 
source water quality goal is based on a running annual average, the quantitative assessment focuses 
on the degree to which an alternative may result in change in long-term average DOC concentrations 
at select locations upstream of the Delta, within the Delta, and in the SWP /CVP Export Service Areas. 
For municipal intakes located in the Delta interior, assessment locations at Contra Costa Pumping 
Plant No.1 and Rock Slough are taken as representative of Contra Costa's intakes at Rock Slough, Old 
River and Victoria Canal, and the assessment location at Barkley Cove is taken as representative of 
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Water Quality 

1 the City of Stockton's intake on the San Joaquin River. Municipal intakes at Mallard Slough, City of 
2 Antioch, and the North Bay Aqueduct are represented by their respective assessment locations. For 
3 the purposes of this assessment, effects within the SWP /CVP Export Service Areas are assessed 
4 based on DOC concentrations at the primary SWP and CVP Delta export locations (i.e., Banks and 
5 Jones pumping plants). 

6 Table 8-51. Monthly Average Dissolved Organic Carbon Utilized in DSM2 Modeling for Sacramento 
7 and San Joaquin River Source Waters (mg/L) 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 

30 
31 
32 
33 
34 
35 
36 
37 
38 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Sacramento 
1.8 2.3 2.9 3.0 2.9 2.7 2.4 2.0 1.8 1.8 1.8 1.8 

at Hood 

San Joaquin 3.4 3.5 3.6 4.7 4.8 4.7 3.9 3.4 3~4 S.4 3.4 3.4 
at Vernalis 

In establishing its source water goal for organic carbon, CAL FED assumed more stringent DBP 
criteria for treated drinking water than are currently in place.Source water with TOC between 4 and 
7 mg/L is believed sufficient to meet currently established drinkingwatetcriteria for DPBs, 
depending on the amount of Giardia inactivation requirep (CUWA 1998,ES2). In light of these 
source water goals and TOC removal action thresholds,~he asse~~ment of alternatives evaluates 
how each alternative would affect the frequency with whkh predicted future organic carbon 
concentrations would exceed 2, 3, and 4 mg/L on a long-term average basis at the assessment 
locations. Because, in many cases, the existing condition is one already exceeding 2 and 3 mg/L, the 
frequency with which bromide exceeds 4 tng/1 becomes a key focus of the assessment, as well the 
change in long-term average bromide :concentration. 

While existing goals and action threshold for organic carbon as a DBP precursor are expressed as 
TOC, it is the dissolved fraction, expressed as DOC, which is the focus of this assesstn~mt. As 
previously stated, 85-90% of Delta TOC ts)n the DOC or "dissolved" form, and it is the DOC fraction 
that more closely correlates toDBP formation potential. Furthermore.,DOC in the Delta is generally 
considered to act col)servatively; thus, the mass-balance modeling approachemployed. Moreover, 
the POC fraction \1\lould be laq~dyremoved through conventionalorinking water treatment 
(ArchibalO Consulting et al. 2007 :3-19). For these reasons, this assessmentanalyzes project 
alternative changes to DOC, comparing the relative change in long-term average DOC at each 
assessmentlocation to the previously discussed significance thresholds, as well comparing the 
relative change in frequency that 2, 3, and 4 mg/L concentration thresholds are exceeded. 

Organic Carbon ~t Barker Slough 

An important Delta assessment location is DWR's North Bay Aqueduct intake at Barker Slough. 
While source-water fingerprinting identifies the Sacramento River as comprising the majority of 
flow at the Barker Slough location, the quality of water is substantially influenced by local sources in 
the Barker Slough catchment. These local sources contribute a significant organic carbon load to the 
Barker Slough location, where average TOC between 2001 and 2005 was 5.8 mg/L and as high as 20 
mg/L in winter months (Archibald Consulting et al. 2007: 3-19, 3-26). The DSM2 model does not 
account for these local sources and, therefore, concentrations presented in this assessment 
generally underestimate baseline DOC conditions. Nevertheless, operations and maintenance 
activities will not substantially affect these local sources to Barker Slough and thus their 
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Water Quality 

1 contribution to annual average DOC would continue to occur regardless of project alternative 
2 implementation. The modeling presented in this assessment for the Barker Slough location accounts 
3 for expected changes in DOC relative to changes in Delta hydrodynamics, excluding local watershed 
4 sources to Barker Slough. 

5 Pathogens 

6 The term "pathogens" refers to viruses, bacteria, and protozoa that pose human health risks. 
7 Pathogens of concern include bacteria, such as Escherichia coli and Campylobacter; viruses such as 
8 hepatitis and rotavirus; and protozoans such as Giardia and Cryptosporidium. Sources of pathogens 
9 include natural watershed runoff that contains wastes from wild and domestic animals, aquatic 

10 species, urban runoff, discharge from wastewater treatment plants, and agricultural point and 
11 non point sources such as confined feeding lots and storm water runoff. Most data that exist 
12 regarding pathogens is for coliform bacteria, which are indicators of potf:1;ntial fecal contamination 
13 by humans or other warm-blooded animals, because of there relative ffQundance and ease of 
14 measuring in water samples. 

15 Once in the ambient environment, pathogens often die off, although in some instances they can 
16 survive and even reproduce in sediments. In most instances, pathogenstn drinking water sources 
17 are removed by filtration or membranes or destroyed by disinfection techniques. Infections in 
18 humans may arise from pathogens that break through into treated drinking water or from external 
19 sources such as food ingestion and ingestion of untreated water during recreation. 

2 0 The beneficial uses of the surface waters in ~ge affected environment that are affected by the 
21 presence of pathogens in the environment are Municipal and Domestic Supply, Water Contact 
2 2 Recreation, Shellfish Harvesting, and Corfimercial and Sport Fishing. Of these beneficial uses, 
2 3 Municipal and Domestic Supply, Wp.ter Contact ReHeation, and Shellfish Harvesting are the 
24 receptors considered most sensitive to the~effects of ambient pathogen levels in surface water 
25 bodies. 

2 6 Applicable pathogens objectives for surface waters the environmental setting/affected environment 
27 are summarized in (Table 8-:?2). Because pathogens are not prioricypolluUmts, there are no criteria 
28 established for pathogens in the National Toxics Rule or CTR. 

29 Table 8-52. Applicable FeCieral Criteria, State Objectives, and-.otherRelevant Effects Thresholds for 
3 0 Pathogens (MPN/lOh ml) 

Organism 
Fecal Coliform 

Total Coliform 

Region 5 Basin 
Plan 
REC-1" 
200 
400 
Folsom Lakeh 
100 
200 
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1 

Organism 

Enterococcus 

E. coli 

Region 5 Basin 
Plan 

REC-1k 
126/235 

Region 2 Basin Plan 
<240 1 <1o,ooo 
REC1i 
35/104 

CTR 

Drinking U.S. EPA 
Water Recommended 
MCL Criteria1 

Freshwater 
Bathing 
33 
Marine Water 
Bathing 
35 
Freshwater 
Bathing 
126 

Water Quality 

Other 
Relevant 
Thresholds 

a Objectives apply to waters designated REC-1 (contact recreation); concentration based ori not less than five 
samples for any 30-day period shall not exceed a geometric mean of 200 organismsj100 ml,. nor shall more than 
10% of the total number of samples taken during any 30-day period exceed 400 organlsrns/100 ml (Central Valley 
Regional Water Quality Control Board 2009). 

b Objectives apply to Folsom Lake; concentration based on not less than five sampfes in any 30-day period shall not 
exceed a geometric mean of 100 organisms/100 ml, nor shall more than 10% of the total number .of samples taken 
during any 30-day period exceed 200 organisms/100 ml (Central ValleyRegional Water Quality Control Board 
2009). 

c Objectives apply to waters designated SHELL (shellfish harvesting}: <:.14 MPN/101) ml objective is a median and 
<43 MPN/100 ml is a 90th percentile, both based on a minimum of five consec:uti've samples equally spaced over a 
30-day period (San Francisco Bay Regional Water Quality Control Board+2009). 

ct Objective applies to waters designated MUN (municipal supply); applied as a geometric mean based on a minimum 
of five consecutive samples equally spaced over a 30-day period (San Francisco Bay Regional Water Quality 
Control Board 2009). 

e Objectives apply to waters designated RECl (contact recreation); <200 MPN/100 ml objective is a geometric mean 
and <400 MPN/100 ml is a 90th percentile, botJi based on a minimum of five consecutive samples equally spaced 
over a 30-day period (San Francisco Bay Regi?nal Water Quality Control Board 2009). 

1 Objectives apply to waters designated REC2 (npncontact recreation); <2000 MPN/100 ml'ob}ective is a mean and 
<4000 MPN/100 ml is a 90th percentile, 'both based on a minimum of five consecutive samples equally spaced 
over a 30-day period (San Francisco Bay Regional Water Quality Control Board 2009). 

g Objectives apply to waters designatea$'HELL(shellfish harvesting); <70 MPN/100 ml obJective iss. median and 
<230 MPN/100 ml is a 90th percentile, both based on a minimum of five consecutive samples equally spaced over 
a 30-day period (San Francisco Bay Regional Water Quality Control Board 2009}. 

h Objective applies to waters designated MUN (municipal supply); applied as a geometnc meanbased on a minimum 
of five consecutive sa~ples equally ~paced over a 30-day period. 

i Objectives apply. to waters designated RECl (contact recreation); <240 MPN/100 ml objective is a geometric mean 
and <10,000 MPN/100 mlis a 90th percentile, both based on aminimumoffive consecutive samples equally 
spaced m;e~a 30-day period (San Francisco Bay Regional Water QualityCoritrol Board 2009). 

i This is a Region 2 )3asin Plan amendment approved by the San Francisco Bay Regional Water Board. Objectives 
apply to waters designated RECl (contact recreation); <35 MPN/100 m{objective is a geometric mean based on a 
minimum of five consecutive samples equally spaced over a 30"day perjod and no sample may greater than 104 
MPN/100 mi. Applicable to marine and estuarine waters only. (SanF.rancisco Bay Regional Water Quality Control 
Board 2010a, 2010b) This amendment is pending approval by the State Water Board, Office of Administrative Law, 
and USEPA. 

k This is a Region 5 Basin Plan amendment approved by the Central Valley Regional Water Quality Control Board 
that deletes the current general objective for fecal coliform and replaces it with an objective for E. coli, requiring 
that not less than five samples equally spaced over a 30-day period shall not exceed a geometric mean of 126 
organisms/100 ml and shall not exceed 235 organisms/100 ml in any single sample (Central Valley Regional 
Water Quality Control Board 2002). This amendment is pending approval by the State Water Board, Office of 
Administrative Law, and USEP A. 

1 USEPA's Gold Book Criteria. Geometric mean based on generally not less than five samples equally spaced over a 
30-day period (U.S. Environmental Protection Agency 1986). 
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Water Quality 

1 The Stockton Deep Water Ship Channel and various sloughs and creeks in the western and eastern 
2 Delta are listed on the state's Clean Water Act section 303(d) list as impaired due to pathogens, with 
3 sources identified as recreational and tourism activities [nonboating] and urban runoff/storm 
4 sewers (State Water Board 2011). A TMDL for the Stockton Urban Waterbodies was approved by 
5 U.S. EPA on 13 May 2008. TMDLs for other listed water bodies in the affected environment are 
6 proposed for completion in 2021(State Water Board 2011). 

7 Pesticides 

8 A pesticide is any substance or mixture of substances intended for preventing, destroying, repelling, 
9 or mitigating any pest. Pesticides typically occur in the form of chemicals or biological agents (e.g., 

10 virus or bacterium) and are often formulated for specific pests such as weeds (herbicides), insects 
11 (insecticides), and fungi (fungicides) among others. A major concern with pesticides is that they may 
12 harm non-target aquatic organisms (e.g., fish, their food organisms, sheUfish)atelevated 
13 concentrations. While individuals may display negative short-term acute symptoms, populations 
14 may be negatively impacted by long-term chronic effects. MunicipaJ and d.omestic drinking water 
15 supplies may also be negatively impacted by elevated pesticide quantities il'), the aquatic 
16 environment. 

17 Regions on the CWA section 303(d) list for pesticides incluae the Ce(ttral Valley Region (chlordane, 
18 chlorpyrifos, DDT, diazinon, dieldrin, and Group A pesticides) arrd the San Francisco Bay Region 
19 (chlordane, DDT, dieldrin). There are many waterbodies served by SWP Southof-Delta exports 
2 0 listed for pesticide impairment (State Water Respurce$ Control Bard 2007) including the Central 
21 Coast Regional Water Board (69listed), the Los A~geles Regional Water Board (177listed), the 
22 Santa Ana Regional Water Board (16listed),and the San Diego Regional Water Board (18listed). 
2 3 Chlorpyrifos and diazinon TMDL studies have been completed for Sacramento County urban creeks, 
24 the Feather River, the Sacr;tmentoRiver,the San Joaquin River, and the E>elta; o:ng'oing TMDL studies 
25 are occurring for organochlorine andotherpesticides. 

26 Pesticides, including pyrethroid, organophosphate (OP), and carbamate insecticides, heroicides, and 
2 7 fungicides are used extel)siveiy throughout the Central Valley. Assessing pesticide related effects is 
2 8 substantially challenged by: 1) limited available monitoring data in the Delta and other water bodies 
2 9 of the affe1=ted envittbnment, and 2) a continually changing pesticide use market. Due to a number of 
30 factors, including Kistoric pesticide use patterns and analytical capabilities,there is more data 
31 availablefor cettain classes of pesticides, such as OP insecticides, than that for other classes of 
3 2 pesticides, h~duding herbicides, fungicides, and insecticides such as pyrethroids and carbamates. 

3 3 Likely the single most recent and comprehensive compilation of pesticide data for the Delta and 
34 upstream water bodies (within 30 miles of the Delta) was c;ompiled by Johnson et al. (2010). The 
3 5 result of this compilation and review was the conclusion that there were few chemicals for which 
3 6 data were of sufficient number and quality to allow a definitive conclusion regarding contaminants 
37 and toxicological issues in the Delta such as the pelagic organism decline (POD). The stated 
3 8 exception was that of the 0 P insecticides chlorpyrifos and diazinon, where frequent toxicity to 
39 bioassay indicator organisms has been associated with measurable concentrations of chlorpyrifos 
40 and diazinon (Kuivilla and Foe, 1995, Werner et al., 2000). In fact, in the comprehensive review of 
41 Johnson et al. (2010), only the analysis of diazinon, chlorpyrfos, several pyrethroid insecticides and 
42 the herbicide diuron were carried forward, primarily due to data quantity and quality limitation. In 
43 this compilation, cumulative frequency distributions were prepared, suggesting that less than 10% 
44 of all samples for chlorpyrifos, diazinon, and diuron would be expected to exceed benchmark 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-164 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00164 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

Water Quality 

1 toxicity thresholds. Data for the pyrethroid insecticides were too limited, primarily due to data 
2 quality issues (i.e., insufficiently low detection limits). However, pyrethroid-related research and 
3 regulatory interest has intensified with the fairly recent observation of substantial pyrethroicl 
4 associated toxicity in sediments and the water column of numerous urban streams, agricultural 
5 drainage canals, and municipal wastewater effluent (Weston and Lydy, 2010). These pyrethroid 
6 observations are largely believed to be related to their recent increased use as a suitable substitute 
7 for diazinon and chlorpyrifos. 

8 Perhaps more challenging than a limited monitoring effort is the dynamic state of the pesticide 
9 market. Regulatory and pest resistance pressures have left the pesticide market, namely the 

10 insecticide market, in a state of flux. Normal pesticide use varies from year to year depending on 
11 numerous external factors such as climate and associated pest outbreaks, cropt1ing patterns, and 
12 economic trends in housing construction and urban development. Layered upon this year-to-year 
13 variation is an overall trend of decreased CP insecticides use and increa~ed pyretht:bid use, 
14 primarily due to the early regulatory phase-out of many OP insecticide uses initiated in early 2000. 
15 The market has yet to balance and reach equilibrium, and what limited and relatively short-term 
16 monitoring data that is available ultimately only represents a snapsh'ot of a tr~nd in the gradual 
17 replacement of many OPuses with that of pyrethroids. Until markets stabilize, trends will inevitably 
18 continue to develop. 

19 For rivers, a number of factors are necessaryfor pesticfae-relate~ impacts on beneficial uses to be a 
2 0 possibility. Although a number of relevant beneficia1 uses exist, forthe majority of pesticides aquatic 
21 life beneficial uses are the greatest concern. Fpr {;oncentrations of pesticides in surface water to 
2 2 reach thresholds of aquatic life concern, a number of contt:olling factors are typically at play. First 
2 3 and foremost, pesticides must be used, and used in a location with hydrologic connectivity to surface 
2 4 water, and used in amounts that aren1t easily diluted in the environment.Secqndly, the pesticide 
2 5 must be transportable. The ultimate transportability of a pesticide is largely det~rmined by its 
2 6 individual chemistry, where its chemistry determines important properties such as water solubility, 
2 7 vaporization, and soil sorption. Factors unrelated to the pesticide are also important;such as 
28 substrate erosivity, precifJitati~n orl:rt;igaiion amounts, and time elaps~d from application to runoff. 
29 Thirdly, the pesticide must be stable in the environment, such that residues of the applied pesticide 
30 are present duringrunoffevents.And finally, if transported to surface water$, sufficient amounts of 
31 pesticide llllist be present that briCe diluted by surface water flows, the resulting concentration is of 
3 2 a magnitude caj1:ableof.eliciting a measurable effect in aquatic life. All of these factors contribute in 
3 3 the end to the potential for adverse beneficial use effects, but of the many factors involved, 
34 CVP /SWP operations only affect river flows and, thtiswavailable dilution. In an estuary environment, 
3 5 where substarftial dilution capacity typically occurs, duFation of~quatic life exposure in addition to 
3 6 pesticide concentration is important. While the capacity of the Delta to dilute pesticide inputs is 
3 7 largely unaffected by CVP /SWP operations, the duration of exposure, or residence time, can be 
38 affected by operations. Therefore, in the Delta, changes in source water fractions represent long-
39 term changes in exposure potential. 

40 Similar to the assessment of Johnson et al. (2010), there is insufficient data to perform an 
41 assessment of BDCP alternatives' effects on all pesticides. Within available data, however, there is 
4 2 sufficient evidence that the 0 P insecticides diazinon and chlorpyrifos, and the herbicide diu ron may 
43 be found in the affected environment at concentrations frequently toxic to aquatic life, and to such a 
44 degree that changes in CVP /SWP operations could possibly have an effect. Furthermore, although 
45 pyrethroid insecticides have not been demonstrated to have the same magnitude of concern, trends 
46 in OP replacement and increased pyrethroid use suggest that, while possibly not a great concern 
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Water Quality 

today, pyrethroids may become an increasing concern in the future. Therefore, this assesment 
focuses on potential effects of CVP /SWP operations into the future, under the various considered 
alternatives, on diazinon, chlorpyrifos, pyrethroids, and diuron, and the possibility that the 
frequency or magnitude of existing pesticide related risk to beneficial uses might change. 

This assessment utilizes recent research and monitoring related to OP, diuron and pyrethroid 
incidence in ambient waters to qualitatively assess the effects of the alternatives on those pesticides 
and their possible related aquatic harm. Effects of alternatives on pesticides are primarily incidental 
and indirect, as existing and future sources of pesticide loading are largely unrelated. Further, 
effects on pesticides would be related to the change in river flow rates and Delta source water 
volumes. Because these changes would not directly affect pesticide source loading, but could affect 
in-stream pesticide concentrations through dilution as well in-water pesticide dispersion and 
geographic distribution, changes in CVP /SWP operations could alter the long-term risk of pesticide
related effects on aquatic life beneficial uses. This change in risk can be qualftativelyassessed 
through change in river flows and associated dilution, as well as change in source water fraction and 
associated opportunity for exposure. Pesticide effect assessments based r,;~n dilution flows and 
source water fraction is heavily burdened by assumptions regardlrigpestfcid.!;! use into the future. As 
well, pesticide effects assessments based on changes in potential risk are heavily burdened by 
presumptions of real hazard relative to actual in-stream_concentrations and actual effect thresholds 
which cannot be determined. It is assumed that:sourcesof pesticides to water bodies would be 
similar for all alternatives. 

Legacy Pesticides 

In addition to the present-use pesticides described above, "legacy" pesticides, which have been 
banned for decades and include numerous orga:nochlo:hne (OC) insecticides including DDT, can still 
be found in terrestrial soils and riverine se9.iments throughout the Centl%alValley. Residues of these 
OC pesticides enter rivers primarily through surface runoff and erosion-of terrestrial soils during 
storm events, and through resuspensioil of riverine bottom sediments, the tr()mbinati(:m ofwhich to 
this day may contributeto excqrsiohs above water quality objectives(~en:ral Valley Regional Water 
Quality Control Board, 2010). Operation of the CVP /SWP does not a{~ect terrestrial sources, but may 
result in geomorphi~ thariges to the affected environment that ultimately coul~• result in changes to 
sediment suspension and deposition. However, as discussed in greater detail fdr Turbidity /TSS 
(Section S.### - cross reference to Turbidity and TSS), oJ}erationsunder any alternative would not 
be expeeted to change TSS or turbidity levels (highs, lows, typical conditions) to any substantial 
degree. Changes in the magnitude, frequency, and geographic distribution oflegacy pesticides in 
water bodies of the affected environment that would result in new or more severe adverse effects on 
aquatic life or other beneficial uses, relative to existing conditions or the No Action Alternative, 
would not be expected to occur. Therefore, the remainder ofthis assessment focuses on the present 
use pesticides for which substantial information is available, namely diazinon, chlorpyrifos, 
pyrethroids, and diuron. 

Phosphorus 

Sources of phosphorus to surface waters include municipal discharges, and agricultural and urban 
runoff. In the aquatic environment phosphorus may rapidly cycle between water, organisms, and 
sediments. Overall, phosphorus concentrations in the San Joaquin River and the Delta are relatively 
high. Dissolved orthophosphate is the form that is generally considered to be available for algal and 
plant uptake. Total phosphorus may be a better determinant of lake and reservoir productivity, 
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1 because most phosphorus is tied up in plankton and organic particles during periods of high 
2 productivity. Therefore, dissolved orthophosphate concentrations may be very low in highly 
3 productive lakes and reservoirs (Tetra Tech 2006:Z.4 ). The dynamics and speciation of phosphorus 
4 in flowing water bodies such as the Sacramento and San Joaquin rivers is not as straightforward, 
5 because they continually receive phosphorus from upstream, groundwater, and runoff. Because of 
6 this, the form that phosphorus is delivered in plays a role in determining which form of phosphorus 
7 is a better predictor of productivity downstream (Tetra Tech 2006:2-5). An analysis of source 
8 waters to the Delta found that orthophosphate may make up from very little to almost all of the total 
9 phosphorus at a location at any given time (Tetra Tech 2006:3-25 to 3-26). 

10 As discussed in the nitrate section of this chapter, aquatic life depends on the availability of 
11 nutrients; however, elevated concentrations of nutrients such as phosphorus can cause 
12 eutrophication, in which high algal and bacterial growth and subsequent microbial respiration 
13 deplete oxygen, producing anoxic waters and sediments. Waters of the .Qeltaare not considered 
14 nutrient limited; that is, algal growth rates are limited by availability oflight, and thus increases or 
15 decreases in nutrient levels are, in general, expected to have little effect on productivity (Jassby et al. 
16 2002). However, when waters of the Delta are exported into conveyance canals, algae may no longer 
17 be light-limited, and thus increases in nutrient levels in Delta export waters may increase 
18 phytoplankton growth within the canals. Algal blooms ace problematic in that they create biomass 
19 that can obstruct water conveyance facilities and clog filters, and they inay also lead to taste and 
20 odor problems for municipal supplies (Sanitary Survey:3-69). 

21 However, regarding the potential for taste and odor concerns, Lee (2 008) summarized a 
22 presentation by P. Hutton (Metropolitan Water District),gtven at the March 25,2008, California 
2 3 Water and Environmental Modeling Forum (CWEMF) ·~oelta Nutrient Water Quality Modeling 
24 Workshop", that stated: "there is limited ability to relate nutrient loads or in-channel concentrations 
2 5 to domestic water supply water qUality. While there is some ability to model the relationship 
26 between the nutrient load to awaterl:lody an~the planktonic algal biomass ~hat develops in the 
2 7 waterbody, it is not possible to adequately model the relationship between nutrient load to a 
28 waterbody and the developmentofbenthic and attached algae in thatwaterbody" (Lee 2008:6). This 
29 is important in that bent:l-1ic.aha attached algae are potentially more important fortaste and odor 
30 concerns than is planktonicbioma,;ss generally (Juttnerand Watson, 2007:1-2). 

31 The beneficial uses most directly affected by phosphorqsconcentrations include aquatic organisms 
3 2 (cold fr'eshwater habitat, warm freshwater habitat, and estuarine 'liabitat), drinking water supplies 
33 (municipaland domestic supply), and recreational activities (water contact recreation, non-contact 
34 water recreation), which can be indirectly affected by the nuisance eutrophication effects of 
35 nutrients. 

3 6 There are presently no state or federal objectives/ criteria for phosphorus. An analysis of nutrient 
3 7 loads to the Delta found that phosphorus concentrations showed little inter-seasonal variability 
38 between the Sacramento and San Joaquin Rivers (Tetra Tech 2006b). Data gathered for this 
39 assessment confirm this finding, and also show that little variability exists between these two rivers 
40 and between San Francisco Bay water at Martinez. Current estimates for in-Delta contribution of 
41 nutrients from agriculture on the Delta islands are small compared to tributary sources (Tetra Tech 
42 2006b). Table XZ summarizes dissolved orthophosphate data for source waters to the Delta, and 
43 Figure 60 shows the seasonal variation in dissolved orthophosphate concentrations among the three 
44 major source waters. During April through December, orthophosphate concentrations from the 
45 three major source waters are very sirrilar. During January through March, concentrations in the 
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1 San Joaquin River at Vernalis are noticeably greater than from the Sacramento River at 
2 Hood/Greene's Landing or San Francisco Bay at Martinez. 

3 Table XZ. Summary of Dissolved Orthophosphate Concentrations (mg/L-P} in Delta Source Waters 

Sacramento River San Joaquin River San Francisco Bay 
East Side 

Source Water Tributaries 

Mean (mgjL asP) 0.068 0.106 0.092 0.018 

Minimum (mgjL as 
0.010 0.010 0.030 0.010 

P) 

Maximum (mgjL 
0.24 0.45 0.18 0.090 

asP) 

75th Percentile 
0.090 0.130 0.11 0;{)20 

(mgjL asP) 

99th Percentile 0.18 0.28 0.11 0.06 
(mgjL asP) 

Data Source DWR, BOAT DWR,BDAT BOAT USGS 

Sac River at 
Suisuil Bay at Greene's Landing 

Station(s) 
(BOAT only), Sac SJR at Vernalis BullsHead near Mokelumne River 

River at Hood 
Martinez 

Date Range 1975- 2009 19'P.S - 20{)9 ' 1975- 2006 1977-1994 

ND Replaced with 
No No No Yes 

RL 

Data Omitted None None None Single value 
reported as "0" 

No. of Data Points 523 5:02 203 100 
4 

5 Selenium 

6 [Note ta Lead Agencies: Discussion in preparation.] "%' 

7 Trace Metals 

8 Trace metals, sui:l:l as arsenic, cadmium, chromium, copper, iron, lead, manganese, nickel, silver, and 
9 zinc occur naturally in the environment. Due to unique environmental concerns, mercury and 

10 selenium are assessed individually, despite also being trace metals. Many trace metals are necessary 
11 for healthy biological function, where deficiencies in certain trace metals can result in disease and 
12 ailment. At elevated levels, trace metals can be toxic to humans and aquatic life, where the 
13 concentration of concern in surface waters is specific to each metal and each receptor (i.e., human or 
14 aquatic life). Sources of these metals include natural crustal material such as soils, as well enriched 
15 ore deposits. Due to their industrial and commercial utility, trace metals can also be found in urban 
16 and agricultural stormwater runoff, landfill and mine leachate, as well industrial and municipal 
17 wastewater discharges. 
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Clean Water Act Section 303(d) listings in the affected environment include: cadmium, copper, and 
zinc in Lake Shasta, Keswick Reservoir, and the Sacramento River for 15 miles downstream of 
Keswick Dam; copper, lead, nickel, zinc, and metals generally in San Francisco Bay or its 
surrounding wetlands and marsh areas; many listings in the Central Coast, Los Angeles, Santa Ana, 
and San Diego Regions which include the SWP and CVP Export Service Area. There are no 303(d) 
listings or TMDLs for trace metals in the Delta. 

Arsenic, cadmium chromium, copper lead, nickel, silver and zinc are among the 126 "priority 
pollutants" identified by the USEP A. Iron, and manganese are identified as "non-priority" pollutants 
by USEPA. Federal water quality criteria contained in the CTR, state water quality objectives 
contained in the Region 2 and Region 5 Water Quality Control Plans, and drinking water maximum 
contaminant levels (MCLs) are shown in Table M1. Based on water quality criteria and objectives, it 
is generally the case that arsenic, iron, and manganese are of primary concern for Elrinking water, 
while cadmium, chromium, copper, lead, nickel, silver, and zinc are of concern tat ty:pical 
concentrations in surface waters) due to potential toxicity to aquatic organisms. 

The CTR contains criteria for protection of freshwater aquatic l.ife, saltwater aquatic life, and human 
health from consumption of water (drinking water) and organisms (eating fish and shellfish) and 
organisms only. For waters in which the salinity is equal to or less than 1~part per thousand 95% or 
more of the time, the applicable CTR criteria are the freshwater criteria: For waters in which the 
salinity is equal to or greater than 10 parts perthousafid 95% ormore of the time, the applicable 
CTR criteria are the saltwater criteria. For waters In which the salinity is between 1 and 10 parts per 
thousand, the applicable CTR criteria are the more sttiingent of the freshwater or saltwater criteria. 

The CTR criteria for cadmium, chromium(III), copper, lead, nickel, silver, and zinc are promulgated 
as equations that contain three adjustments: 1) the water-effect ratio (WER), 2) the conversion 
factor (CF) from total to dissolved fractlon, and 3)hardness (freshwaterqiteria only), which are 
used to adjust the criteria based on ~te-specific water quality conditions in order .to provide the 
level of protection intended by llS: EPA~ Table M2 presents hardness adju~tedCTR criterii:'\ for the 
primary Delta source waters, ipclutling the Sacramento and San Joaquin Rivers~ Criteria were 
calculated based on each source waters average and 5th percentile hardness (See Appendix 8N for 
hardness data). Due to lower average and 5th percentile hardness on the Sacramento River, 
calculated hardness~based hletalsaquatic life criteria are lowest on the SacranH~nto River. 

The quality ofwater representative of the Bay sourcewafer~fractian is highly seasonal, with 
conditi~ns ranging between freshwater and saltwater conditions. In such a case, CTR metals criteria 
guidance states that the more stringent of the freshwater of saltwater criteria is to be used. 
Comparing saltwater criteria listed in Table M1 to freshwater criteria in Table M2, saltwater criteria 
for copper and nickel are more stringent than the corresponding hardness-based freshwater 
criteria. 
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1 Table Ml. Water Quality Criteria and Objectives for Trace Metals (llg/L) 

2 

Freshwater Saltwater Human Health California 
Region 5 Drinking 

Water& Organisms Basin Water 
Metal Acute1 Chronic1 Acute1 Chronic1 Organisms Only Plan MCLs5 

Arsenic 340 150 69 36 nja nja 102 10 

4.3/3.9 
Cadmium 2.2/1.13 42 9.3 nja nja 0.224 5 

Chromium 
(III) 550 180 nja nja nja nja nja 50 

Copper 13 9 4.8 3.1 1,300 nja 5.64/10 2 1,000 

Iron nja 1,0006 nja nja nja nja 3(J0 2 300 

Lead 65 2.5 210 8.1 nja n{a nfa 15 

Manganese nja nja nja nja nja nja 502 50 

Nickel 470 52 74 8.2 610 4,600 nja 100 

Silver 3.4 nja 1.9 nja nja nja 102 100 

1002/16 
Zinc 120 120 90 81 ;n/a nja 4 5,000 

All values in micrograms per liter (ug/L) and expressed as dissolved metal, unless otherwise noted. 
nja = non-applicable. 

4 

6 

Values represent both CTR/NTR criteria and.c:rlt~ria contained within the Region 2 Basin Plan. Acute 
values are applicable to short periods oftirrle, gert~rally defined as 1-hour average concentrations. Chronic 
values are defined as 4-day average concentrations.For metals whose CTR criteria allow for adjustments 
based on WER, CF, and hardness, valu~s in the table assume a default WER of-1.0, default CFs contained 
within the CTR, and a default hardness ofl·OO mg/L (as CaC03). 
Applies at the following locations: Sacramento River from Keswick Dam to the I Street Bridge at City of 
Sacramento; American River from Folsci.m Dam to the Sacramento River; Folso.m Lake; and the Sacramento
San Joaquin Delta. 
First value is the CTR cadmlumcritetion, second value is Region 2 Basin Plan .. criterion. 
Applies to .tlteSacrainento River and its tributaries above State Hwy 32 bridge at Hamilton City. 
Expressed as total recoverable metal. 
EPA 304( a) natiottal recommended criteria. 
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1 Table M2. Hardness-based aquatic life criteria by primary source water (J,tg/L) 

Sacramento Sacramento 
5th Percentile Hardness Average Hardness 

Metal 
Dissolved, Freshwater Dissolved, Dissolved Freshwater 

Acute Chronic Acute Chronic 

Cadmium 0.81 0.128 1.19 0.168 

Copper 5.53 4.006 8.04 5.623 

Chromium (III) 263.50 34.276 364.71 47.441 

Lead 22.86 0.891 35.52 1.384 

Nickel 211.11 23.448 295.34 32.803 

Silver 0.64 -- 1.26 --

Zinc 52.77 53.199 73.86 ·. 74.464 

San Joaquin San Joaquin 
5th Percentile Hardness Average Hardness 

Metal 
Dissolved, Freshwater Dissolved,'Dissolved Freshwater 

Acute Chronic .... Acute Chronic 

Cadmium 1.13 0.162 2.93 0.321 

Copper 7.65 5.373 19.3"2 12.447 

Chromium (III) 349.18 45.421 ············~ 781.14 101.610 

Lead 33.49 1.30'5 97.98 3.818 

Nickel 282.37 l.1;362 648.66 72.046 

Silver 1.15 -
' 

6.24 --

Zinc 70.61 71.187 162.41 163.742 

Bay Bay 
5th Percentile Hardness Average Hardn~ss' 

Metal ,. 
Dissolved, Freshwater Dissolved, Dissolved Freshwater 

Acute Chronic Acute thronic 

Cadmium 1.11 0.160 1"3.98 0.981 

Copper 7.52 5.290 88.25 49.357 

Chromium (III) 343.97 44.744 2925.17 380.504 

Lead 32.82 1.279 518.97 20.224 

Nickel 278.02 30.879 2537.13 281.796 

Silver 1.11 -- 99.88 --

Zinc 69.52 70.089 636.59 641.798 

2 

3 Metals differ in their physical and chemical parameters and thus in their fate, transport, and 
4 bioavailability in the aquatic environments. Throughout this assessment dissolved metals 
5 concentrations are utilized, because the dissolved fraction better approximates the bioavailable 

6 fraction to aquatic organisms. Furthermore, drinking water treatment plants readily remove 

7 particulate and suspended mater from raw water. While maximum contaminant levels for treated 
8 drinking water are measured on a total recoverable basis, the dissolved fraction of these metals is 
9 taken as the more accurate predictor of metals concentration post-treatment. This is particularly the 
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Water Quality 

1 case with iron and manganese which are both naturally abundant in soil. Total recoverable iron and 
2 manganese concentrations can be very high in water carrying a substantial load of suspended 
3 matter (i.e., TSS). Therefore, assessment of aquatic life and drinking water effects utilizes the 
4 dissolved fraction of trace metals in the environment. 

5 Research has shown that elevated copper levels in water bodies are of concern for disruption of 
6 olfactory cues in salmonids when migrating to their natal streams to spawn, which can lead to 
7 increased straying. However, the U.S. EPA-developed biotic-ligand-model (BLM) based copper 
8 criteria have been shown to always be protective of these concerns (Meyer and Adams, 2010: 2096). 
9 Because of this, BLM-based copper criteria were derived for the Sacramento and San Joaquin Rivers, 

10 as shown in Table M3. The BLM criteria account for the aggregate effect of several different water 
11 quality parameters on copper toxicity in addition to hardness (e.g., dissolved organic carbon, pH, 
12 and various salt concentrations), with the protective criterion being sensiFive to dissolved organic 
13 carbon (DOC) concentrations in water. When calculated based on the average.of?ll necessary 
14 parameters and the 5th percentile DOC, copper BLM-based criteria were higher (i.e., less sensitive) 
15 than the corresponding non WER-adjusted copper criteria presented in Table M2. Therefore, the 
16 calculated hardness-based copper criteria are found to be adequately protective of fish olfaction. 

17 Table M3. BLM-based criteria for dissolved copper (J,tg/L) 

SACRAMENTO CMC CCC 

Average of all BLM parameters 10.9299 6.7888 

5th Percentile DOC; Average of remaining paramet€!r 6,9774 4.3338 

SAN JOAQUIN CMC CCC 

Average of all BLM parameters 15.9659 9.9167 

5th Percentile DOC; Average of remaining parameter 10.0879 6.2658 

18 

19 There is currently no single program or effort for the coordinated and cornprehenstve measurement 
2 0 of trace metals in the Delta and its primary source waters. Moreover, analytical techniques for trace 
21 metals measurement have improved considerably over time, often resultingin substantially lower 
22 detection limits1;1.nd at time showing earliertechniquesto be prone to analytical error. Nevertheless, 
23 local monitoring efforts such as the San Francisco Bay RegioniUMonitoring Program (RMP) and the 
24 Sacramento Coordinated Regional Monitoring Program have collected trace metals on the 
25 Sacramento River and the San Francisco Bay for more than a dec;ade, resulting in an adequate long-
2 6 term characterization of these waters. Unfortunately, there has been no equivalent effort on the San 
27 Joaquin River, east-side tributaries, or within the Delta itself. This imbalance in available data limits 
2 8 the effects assessment approach. Effects are qualitatively assessed. 

29 Summaries of trace metals data compiled for this qualitative assessment are provided in Appendix 
30 8N. Data of sufficient quality were available for the Bay, Sacramento River and San Joaquin River 
31 source waters, although data for the San Joaquin are very few These data used to inform the 
3 2 qualitative assessment on trace metal effects upstream of the Delta, within the Delta, and the SWP 
3 3 and CVP service areas. Due to the relatively short exposure durations related to aquatic life acute 
34 and chronic effects, long-term trace metals effects are evaluated on a 95th percentile concentration 
3 5 basis. Due to the relatively long exposure durations related to drinking water effects, long-term 
36 trace metals effects are evaluated on an average concentration basis. 
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Water Quality 

1 Total Suspended Solids and Turbidity 

2 Total suspended solids (TSS) is a measure of the particulate matter that is suspended in the water 
3 column, consisting of organic materials (e.g., decaying vegetation) as well as inorganic materials 
4 (e.g., inorganic components of soil). Turbidity is a measure of the optical property of water that 
5 causes light to be scattered and absorbed rather than transmitted through the water column. The 
6 scattering and absorption of light is caused by: (1) water itself; (2) suspended particulate matter 
7 (colloidal to coarse dispersions); and, (3) dissolved chemicals. 

8 Sensitive receptors that have the potential to be affected by elevated TSS concentrations and 
9 turbidity levels are municipal and industrial water supply uses (Municipal and Domestic 

10 Supply /Industrial Service Supply), and some aquatic life beneficial uses (i.e., Wa:t;:m Freshwater 
11 Habitat, Cold Freshwater Habitat, Migration of Aquatic Organisms, Spawning, Reproduction and/ or 
12 Early Development). In the Delta, a declining turbidity trend, which has beenattrfbuted to a 
13 declining sediment supply, is believed to have caused, at least in part, changes in Delta ecology and 
14 the decline of delta smelt (Hestiret al. 2010). 

15 Storm water runoff and overland flow are the likely mechanisms delivering sediment from 
16 agricultural and urbanized areas to streams and larger rivers, though erosion control practices may 
17 be implemented to minimize this contribution (Scholl hamer e:t; a!. 2007}. Floodplain management in 
18 the form oflevees can contribute to in-stream erosionby confining the flow to the channel and 
19 increasing streambed shear stress, however, channels for-flood management are often lined to 
20 protectthe channel and minimize erosion (Schollhameret al. 2007). 

21 Applicable TSS and turbidity objectives for the affected environment are summarized in Table 8-53. 
22 There are no numeric criteria for TSS. Because TSS ami turbidity are not priority pollutants, there 
2 3 are no criteria established forthese parameters in the National Toxics Rule or CT{~; 

2 4 None of the water bodies in t\~ affecteq environment have been listed as impaired, on the state's 
2 5 Clean Water Act section 303 ( d)'list due to elevated TSS or turbidity (State Water Resources Control 
26 Board 2011). 

2 7 Table 8-53. Applicable Federal Criteria, State Objectives, and other Relevant .Effects Thresholds for 
28 Total Suspended Sol.ids and.J-ur:bidity (in NTU) *** 

R.egion 5 
Basin Plan 

Total Narrative" 
Suspended 
Solids (TSS) 

Turbidity Generalh 
Central Delta 
50 
Other Delta 
Waters 
150 
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Water Quality 

a The suspended sediment load and suspended sediment discharge rate of surface waters shall not be 
altered in a manner as to cause nuisance or adversely affect beneficial uses (Central Valley Regional 
Water Quality Control Board 2009, San Francisco Bay Regional Water Quality Control Board 2007). 

b Increases in turbidity attributable to controllable water quality factors shall not exceed the following 
limits: 
Where natural turbidity is less than 1 Nephelometric Turbidity Unit (NTU), controllable factors shall not 
cause downstream turbidity to exceed 2 NTU; 
Where natural turbidity is between 1 and 5 NTUs, increases shall not exceed 1 NTU. 
Where natural turbidity is between 5 and 50 NTUs, increases shall not exceed 20%. 
Where natural turbidity is between 50 and 100 NTUs, increases shall not exceed 10 NTUs. 
Where natural turbidity is greater than 100 NTUs, increases shall not exceed 10%. 

c California Department of Public Health secondary maximum contaminant level (MCL), California Code of 
Regulations, Title 22, Table 64449-A. 

ct USEP A Gold Book Criteria: for protection of freshwater fish and aquatic life,..sett~eable and suspended 
solids should not reduce the depth of the compensation point for photosynthetic activiJi.Yby more than 
10% from the seasonally established norm for aquatic life (USEPA 1986). · 

e CALF ED turbidity goal at drinking water intakes in the Delta (CALF E)) Bf!y-Delta Program2007). 

8.3.4 Effects and Mitigation Approaches 

8.3.4.1 No Action Alternative 

4 Impact WQ-1: Effects on ammonia concentrations resulting from facilities operations and 
5 maintenance (CM1) 

6 Upstream of the Delta 

7 Substantial point sources of afumonia-N. do not exist upstream of the SRWTPln theSacramento 
8 River watershed, in the wa;t~rsheds of the eastern tributaries (Cosumnes, Mokelumne, and Calaveras 
9 Rivers), or upstream of the Delta in the. San Joaquin River watershed. NonpQint sources of ammonia-

1 0 N within the watersheds<;~.re also relatively low, thus resulting in generallylow afunionia-N 
11 concentrations in the reservoirs and rivers of the watersheds. Consequently, any- modified reservoir 
12 operations and sul3sequent changes in river flows under the No :Action Alternative LL T, relative to 
13 existing conditions and th,e No Action Alternative NT, are expected t() have negligible, if any, effects 
14 on reservoir a!ld river ammonia-N concentrations upstream of Freeport in the Sacramento River 
15 watershed and upstream of the Delta in the San Joaquin River watershed. Any negligible changes in 
16 ammonia-N concentrations that may occur in the waterbodies'ofthe affected environment located 
17 upstream of the Delta would not be of frequency, magnitude and geographic extent that would 
18 adversely affect any beneficial uses or substantially degrade the quality of these water bodies, with 
19 regards to ammonia. 

20 Delta 

21 As summarized in Table 8-44, under the No Action Alternative LL T, it is assumed that SRWTP 
2 2 upgrades would be in place, and thus that the average monthly effluent ammonia concentration 
23 would not exceed 1.8 mg/L-N. In comparison, the permitted average monthly effluent ammonia 
24 concentration under the existing conditions and the No Action Alternative NT is 33 mg/L-N, with 
25 actual monthly average ammonia concentration in the effluent being approximately 24 mg/L-N 
26 (Central Vallley Regional Water Quality Control Board 2010 Aquatic Issue Paper:10). Because of this, 
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Water Quality 

1 ammonia concentrations in the Sacramento River downstream of the SRWTP would be substantially 
2 lower under the No Action Alternative LLT, relative to existing conditions and the No Action 
3 Alternative NT. As shown in Figure 59, Sacramento River ammonia concentrations currently are of 
4 the same magnitude as San Joaquin River and San Francisco Bay concentrations of ammonia during 
5 the January through March period of the year, and much greater than these two sources for the 
6 remainder of the year. Consequently, a substantial decrease in Sacramento River ammonia 
7 concentrations is expected to decrease ammonia concentrations for all areas of the Delta that are 
8 influenced by Sacramento River water. Additionally, San Joaquin River and San Francisco Bay 
9 concentrations are similar to each other throughoutthe year (Figure 59), indicating that any change 

10 in source water fraction from BAY to SJR or from SJR to BAY at locations in the Delta would not 
11 substantially alter concentrations at these locations. Therefore, at locations which are not influenced 
12 notably by Sacramento River water, concentrations are expected to remain relatively unchanged. 
13 Any negligible increases in ammonia-N concentrations that may occur at certain locations in the 
14 Delta would not be of frequency, magnitude and geographic extent that wouldadversely affect any 
15 beneficial uses or substantially degrade the water quality at these locctfitms, with regards to 
16 ammonia. 

1 7 SWP /CVP Export Service Areas 

18 The assessment of effects on ammonia in the SWP /CVP Export Service Areas is based on assessment 
19 of ammonia-N concentrations at Banks and Jones pumping plants. The dominant source waters 
20 influencing the Banks and Jones pumping plants are;the Sacramento and San Joaquin Rivers (see 
21 Appendix C). As discussed above for the Plan Area, for areas of the Delta that are influenced by 
22 Sacramento River water, including Banks arid Jones pumping plants, ammonia concentrations are 
23 expected to decrease under the No ActionAl~r11ative LLT, relative to existing conditions and the No 
24 Action Alternative NT. This decrease in "ammoni.a-N concentrations for water exported via the south 
2 5 Delta pumps is not expected to result in an adverse effects on beneficialuses or substantially 
2 6 degrade water quality of exported water, witl;l regards to ammonia. 

27 CEQA Conclusion: There would beno substantial, long-term increase in ammonia-N concentrations 
2 8 in the rivers and reservoirs upstraun. of the Delta, in the Plan Area, ort:hewaters e~ported to the 
2 9 SWP /CVP Export Service Areas under the No Action Alternative LI, T relative to. existing conditions. 
3 0 As such, this alternative is not expected to cause additional exceedance of applicable water quality 
31 objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
32 on any benefici;d uses of waters in the affected envkonment Because ammonia concentrations 
33 would notbeexpected to increase substantially, no Ibng-term Wi'j.ter quality degradation is expected 
34 to occur and, thus, no adverse effects on beneficial uses would occur. Ammonia is not 303(d) listed 
3 5 within the affected environment and thus any minor increases than may occur in some areas would 
3 6 not make any existing ammonia-related impairment measurably worse because no such 
3 7 impairments currently exist. Because ammonia-N is not bioaccumulative, minor increases that may 
38 occur in some areas would not bioaccumulate to greater levels in aquatic organisms that would, in 
39 turn, pose substantial health risks to fish, wildlife, or humans. This impact is considered to be less 
40 than significant. No mitigation is required. 
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Water Quality 

Impact WQ-3: Effects on boron concentrations resulting from existing facilities operations 
and maintenance 

Upstream of the Delta 

Under the No Action Alternative LLT, greater water demands and climate change would alter the 
magnitude and timing of reservoir releases and river flows upstream of the Delta in the Sacramento 
River watershed and east-side tributaries, relative to existing conditions and No Action Alternative 
NT. Because substantial sources of boron do not exist upstream of the Delta in the watersheds of the 
Sacramento River and eastside tributaries, concentrations of boron in surface water are l<W and 
often below detection limits (see Table Bo-2 and "Affected Environment-Environmental Setting" 
section). Consequently, changes in the magnitude and timing of reservoir releases and river flows 
upstream of the Delta would have negligible, if any, effect on boron sources, and ultimately the 
concentration of boron in the Sacramento River, the east-side tributaries, an<;l.the various reservoirs 
of the related watersheds. Consequently, the No Action Alternative LLT would not be expected to 
cause exceedance of boron objectives or substantially degrade water quality with respect to boron 
and thus, would not adversely affect any beneficial uses of the Sacramento River, the east-side 
tributaries, or their associated reservoirs upstream of the Delta. 

' 
South of the Delta, the San Joaquin River is a substantialsoilrce of boron. While tributaries and 
associated reservoirs of the lower San Joaquin are likel~negligible sources of boron, loading in the 
lower San Joaquin watershed contributes to relatively high concentrations which can be sourced to 
agricultural irrigation of soils containing boron and use of wa~er imported from the south Delta. 
Average boron concentrations in the lower S~l1 Joaquin Rhzer at Vernalis are inversely correlated to 
net river flow and the dilution provided by this flow. Under the No Action Alternative LLT, long-term 
average flows at Vernalis would .decrease 6% relative to existing conditions and 5% relative to No 
Action NT (Appendix SA). Based on best•fitregressions of San Joaquin River flow2and boron, these 
decreases in flow would correspond to a potential increase in long-term average noron of about 2% 
relative to existing conditions mid the"No Action Alterative NT. The relatively small increase would 
not cause boron concentratio~s to exceed applicable objectives relative to existi.~g concentrations or 
the No Action Alternative NT conditions and would not cause substantia] long-term.water quality 
degradation with regards to boron. With respect to the 303(d) listing ofthelower San Joaquin River 
impairment for boron, the im:;reased boron concentrations would not be expe(,';ted to adversely affect 
necessary TMDb actions implemented to reduce boronlo.{l.ding in the lower San Joaquin River or 
make the existing impairment discernibly worse. Consequently, the small increases in lower San 
Joaquin River boron levels that may occur under the No Action Alternative LLT, relative to existing 
conditions and the No Action Alternative NT, would not be expected to adversely affect any 
beneficial uses of:the lower San Joaquin River. 

Delta 

Relative to existing conditions, the No Action Alternative LLT would result in generally similar long
term annual average boron concentrations, or decreased average concentrations, at ten of the 
eleven Delta assessment locations for the 16-year period modeled (i.e., 1976-1991 ), and would 
increase only at the Jones Pumping Plant location by about 3% (Appendix SF, Table Bo-2). Increased 
monthly average concentrations would occur at nine of the assessment locations during the months 
of December through June, with decreased or similar concentrations occurring only at two interior 
Delta locations (i.e., SF Mokelumne River at Staten Island and San Joaquin River at Buckley Cove). 
Relative to the No Action Alternative NT, annual average boron concentrations under the No Action 
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Water Quality 

Alternative LLT would increase by similar magnitude (i.e., up to 4%), but at more Delta assessment 
locations (i.e., Old River at Rock Slough, Sacramento River at Emmaton, Contra Costa Canal at 
Pumping Plant #1, and the Banks and Jones pumping plant locations). For the drought year period 
modeled (i.e., 19S7-1991), the No Action Alternative LLT would result in increased annual average 
concentrations at six locations (up to a maximum 4% increase at the Jones Pumping Plant) relative 
to both existing conditions and the No Action Alternative NT conditions. 

With respect to the 2,000 f.lg/L EPA drinking water human health advisory objective (i.e., for 
children), the long-term annual average and monthly average boron concentrations, for either the 
16-year period or drought period modeled, are low and would never exceed this objective at any of 
the eleven Delta assessment locations under the No Action Alternative LLT (i.e., maximum long-term 
average concentration of about 43S f.lg/L at the Sacramento River at Mallard Island), which 
represents no change from the existing conditions and No Action Alternative NT conditions 
(Appendix SF, Table Bo-3). Moreover, the minor increased long-term average.boron concentrations 
predicted to occur at some Delta assessment locations would not result in measureable long-term 
use of assimilative capacity (i.e., less than 3% reduction) or further degradation ofwatl.k quality 
conditions with respect to the 2,000 f.lg/L objective (Appendix SF, Tal:lle Ba-4). Consequently, boron 
levels that may occur under the No Action Alternative LLT, relJtive to eXisting conditions and the No 
Action Alternative NT, would not be expected to adversefyaffect municipal water supply beneficial 
uses of the Delta. 

Similarly, under the No Action Alternative LLT, thelrmg-term annual average and monthly average 
boron concentrations for either the 16-year p.eriod or l::iroughtperiod modeled would never exceed 
the lowest agricultural objective of 500 f.lg/Lcorita.ined in the San Francisco Bay RWQCB (Region 2) 
Basin Plan at any Delta assessment location except atthe Sacramento River at Mallard Island and 
San Joaquin River at Antioch locations £Appendix SF, Table Bo-3). However, the agricultural 
beneficial use is not an existing designated. use at'Mallard Island within the Region 2 Basin Plan, and 
the Antioch location is in the fa.~wes~rn Del~a and not a location of agricultural diversions (DWR 
1993). Small reductions i~ ~he modeled l~ng-term average assimilative capacity would occur only at 
the Jones and Banks pumpingplants, Old River at Rock Slough, and Sacramento.River at Emmaton 
locations (e.g., maximum re.duction of 3% at Jones Pumping Plant fo! boththel6-year and drought 
periods modeled) (Appendi~ SF, Table Bo-5). Moreover, the reduced asstnl.ilative capacity would not 
lead to anJncreaseqfrequericyor exceedances of objectives because the absolute concentrations 
would be well below the lowest 500 f.lg/L objectiveJor the protection of agricultural beneficial uses, 
as indicated in plots of monthly average boron concentrations for representative interior and south 
Delta locatio~s (i.e., Franks Tract, Old River at Rock Slough, Jones Pumping Plant, and Old River at 
Tracy Road) (Appendix SF, Figure Bo-2). Consequently, the small increases in average boron 
concentrations that may occur under the No Action AlternativeLLT, relative to existing conditions 
and the No Action Alternative NT, would not be expected to adversely affect municipal or 
agricultural water supply beneficial uses of the Delta, or substantially degrade water quality with 
respect to boron. 

SWP/CVP Export Service Areas 

Under the No Action Alternative LLT, relatively small increases would occur in long-term average 
boron concentrations at the Jones and Banks pumping plants relative to the existing conditions and 
No Action Alternative NT (i.e., up to 4% at Jones pumping plant for both the 16-year and drought 
period modeled) (Appendix SF, Table Bo-2). With respect to the 303 (d) listing of the lower San 
Joaquin River impairment for boron, increased boron concentrations in exported water to the San 
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Water Quality 

Joaquin River basin could lead to increased loading in the lower San Joaquin River since boron is 
principally related to irrigation water deliveries. However, the absolute average boron 
concentrations at Jones Pumping Plant would be low relative to applicable objectives (Appendix SF, 
Figure Bo-2), and the reduction in assimilative capacity would be minor (i.e., 4% reduction for the 
drought period modeled) compared to either the existing conditions or No Action Alternative NT 
conditions (Appendix SF, Table Bo-5). Thus, the long-term increased boron concentrations would 
not be expected to cause further measurable degradation in the lower San Joaquin River that would 
make the existing impairment discernibly worse or adversely affect necessary TMDL actions 
implemented to reduce boron loading. Consequently, the small increases in average boron 
concentrations that may occur under the No Action Alternative LLT, relative to existing conditions 
and the No Action Alternative NT, would not be expected to adversely affect municipal or 
agricultural water supply beneficial uses in the SWP and CVP service area, or suostantially degrade 
water quality with respect to boron. 

CEQA Conclusion: Boron is not a bioaccumulative constituent, thus anyincreasedc'oncentrations 
under the No Action Alternative LLT would not result in adverse boron hioaccumulation effects to 
aquatic life or humans. Relative to existing conditions, the No Action Alterna;tive LL T would not 
result in any substantial increase in boron concentrations upstream of the Delta. With respect to the 
303( d) listing of boron in the lower San Joaquin River for the agricultural water supply beneficial 
use, the potential small increase in long-term av:erageb~ron co~centration associated with reduced 
flows and exported water at the Jones Pumping Plant would not lYe expected to cause further 
degradation at measurable levels in the lower San Joaj:JUinRiver, and thus would not cause the 
existing impairment to be discernibly worse. Relative to existing conditions, the No Action 
Alternative LL T would not result in substantially increased boron concentrations such that 
frequency of exceedances of municipal and agricultural water supply objectives would increase. The 
levels of boron degradation thatmay occur under t[le No Action Alternative LV[ would not be of 
sufficient magnitude to causesubstan.tiallyincreased risk of exceeding objectives or adverse effects 
to municipal or agricultural beneficialv.ses, ot•any other beneficial uses, within theaffected 
environment. Based on thes~ findings, this impact is determined to be less than significant. 

Additional Conservation Measures 

Under the No Action Alternative,existing policies and programs would be continued and none of the 
CM2-CM22 associated with the action alternatives would.be implemented. 

ImpactWQ-S!Effects on bromide concentrationsresultingfromfacilities operations and 
maintenance {CM 1) 

Upstream of the Delta 

Under the No Action Alternative LLT, greater water demands will alter the magnitude and timing of 
reservoir releases upstream of the Delta, relative to existing conditions and No Action Alternative 
NT. As shown in Table S-47, the Sacramento River watershed and eastside tributaries are negligible 
sources of bromide to the Delta. While greater water demands under the No Action Alternative LL T 
would alter the magnitude and timing of reservoir releases north and east of the Delta, these 
activities would have negligible, if any, effect on the sources, and ultimately the concentration of 
bromide in the Sacramento River, the eastsidetributaries, and the various reservoirs of the related 
watersheds. Consequently, the No Action Alternative LLT would not be expected to adversely affect 
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the MUN beneficial use, or any other beneficial uses, of the Sacramento River, the eastside 
tributaries, or their associated reservoirs upstream of the Delta. 

Water Quality 

South of the Delta, the San Joaquin River is a substantial source of bromide. While tributaries and 
associated reservoirs of the lower San Joaquin are likely negligible sources of bromide, bromide on 
the lower San Joaquin is relatively high and can be sourced to agriculture using irrigation water 
imported from the southern Delta. This "recirculation" of bromide is the primary source of bromide 
on the lower San Joaquin River, where concentrations at Vernalis are inversely correlated to net 
river flow and the dilution provided by this flow. Under the No Action Alternative LLT, long-term 
average flows at Vernalis would decrease 6% relative to existing conditions and 5% relative to No 
Action Alternative NT (Appendix SA). Based on best-fit regressions of San Joaquin River flow and 
bromide, these decreases in flow would correspond to a possible increase in long-term average 
bromide of about 3% relative to existing conditions and about 2% relative to No Action Alternative 
NT. The relatively small magnitude of this increase is considered to be less fha11 substantial. 
Moreover, there are no existing municipal intakes on the lower San Joaquin River. Consequently, the 
small increases in lower San Joaquin River bromide levels that ~ay occur~"ll?der the N~Action 
Alternative LLT, relative to existing conditions and the No Action Alternative NT, would not be 
expected to adversely affect the MUN beneficial use, or any other beneficial uses, of the lower San 
Joaquin River. 

Delta 

Relative to existing conditions, the No Action Alternative LLtr would result in small decreases in 
long-term average bromide concentrations at all modeled Delta assessment locations with the 
exception being the Sacramento River at Emma ton for the drought period. For the modeled drought 
period, long-term bromide concentrations at Erumaton are predicted to increg.se by about 8%. 

The modeled frequencywithwhidrbromide concentration exceeds 50 a~d 100Jtg/L would change 
only slightly at all11 assessment)ocat:io.ns, with some Delta assessment locations experiencing 
improved water quality rel<!tive to bromiile. However, small increases in modeled concentration 
threshold exceedances would occur at some Delta interior and westetn Delta assessment locations. 
In the Delta interior at Rock Slough and Franks Tract, the frequency of exceeding 100 f.lg/L would 
increase by a maximum of about 3percentage points ( 4 percentage points for modeled drought 
period). Larger increases would occur in the western J)elta, however, whe.re .the frequency of 
exceeding 100 jlg/L would increase by as much as]. percentage points at Emmaton (2 percentage 
points for modeled drought period) (Appendix 8E, Bromide Table 2-~} The greater frequencies of 
exceedance tan be sourced primarily to the assumptions of sea level rise in the late long-term. While 
the greater infll:IeJ;J.ce of sea water would result in slightly more frequent bromide conditions 
exceeding 50 and 100 f.lg/L in these select interior and western Delta locations, the resulting 
conditions would not be expected to adversely affect MUN beneficial uses, or any other beneficial 
use, particularly when considering the relatively small change in long-term annual average 
concentration. 

Relative to No Action Alternative NT, the No Action Alternative LLT would generally result in small 
decreases in long-term annual average bromide at Staten Island and Buckley Cove in the eastern 
Delta, as well the Banks and Jones pumping plants. In contrast, long-term average bromide at the 7 
other Delta assessment locations would be predicted to increase, with the greatest predicted 
increase of 11% (18% in drought years) occurring at Emmaton (Appendix 8E, Bromide Table 2-3). 
Increases in long-term average bromide at these select locations would correspond to slightly more 
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Water Quality 

frequent water quality conditions exceeding bromide concentration thresholds. The largest increase 
would occur at Rock Slough, Franks Tract, and Emma ton, where the modeled frequency of bromide 
exceeding 100 f.lg/L during the drought period would increase by as much as 7 percentage points. 
Relative to the existing condition comparison, the slightly greater magnitude increases discussed 
relative to the No Action Alternative NT comparison can be sourced to the combined effects of sea 
level rise and Fall X2. While the comparison to No Action Alternative NT predicts slightly greater 
magnitude increase in bromide at select assessment locations, these conditions would not be 
expected to adversely affect MUN beneficial uses, or any other beneficial use, in the Delta. 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 
locations is in excess of 3,000 f.lg/L, but during seasonal periods of high Delta oUtflow can be <300 
f.lg/L. Given these seasonal constraints on use, mass balance modeling predkts that use of these 
intakes would most frequently occur during the months of February, Match, and April of wet and 
above normal water year types when water quality suitable for diversiOJ?. would be most typically 
available. Focusing on this period of most likely seasonal use (February-April of wet and above 
normal water years), under the No Action Alternative LLT avevage bromide concentrations would 
increase about 5% relative at the City of Antioch intake and would<;J:ede~~e about 4% at the Mallard 
Slough intake relative to both existing and No Action Altern~tive NT conditions (Appendix 8E, 
Bromide Figure 2-3). Such a relatively small predicted increase in bromide concentrations at the 
City of Antioch intake would not be expected to adversely.affect MUN beneficial uses, or any other 
beneficial use, while decreases at Mallard Slough would be ~tonsidered beneficial. 

SWP /CVP Export Service Areas 

Under the No Action Alternative LLT,ltmg-term average bromide concentrations at the Banks and 
Jones pumping plants woulddecr~ase by <1~ ~uch,as 13% relative to existfng con~itions and 5% 
relative to No Action Alterna.tiveNT (Appendi2f 8E, Bromide Table 2-3). Th~ freque~cy with which 
bromide would exceed bromide concentration thresholds at the Banks and Jones pumping plants, 
relative to existing condition's and No Actlon Alternative NT, would remain unchanged or would 
improve slightly, including years of drought. Consequently water exported into theSWP /CVP Export 
Service Areas through these southDelta pumps would be of similar or slightly better quality with 
regards to bromide under the No Action Alternative LL T, relative to both~existh'lg conditions and the 
No Action Alternative NT. 

Maintenance of SWP and CVP facilities under the No Action AlternatiVe LL T would not be expected 
to create newsQurces of bromide or contribute towards a substantial change in existing sources of 
bromide in the affected environment. Maintenance activities wqnld not be expected to cause any 
substantial change in bromide such that MUN beneficial uses, or any other beneficial use, would be 
adversely affected anywhere in the affected environment. 

Additional Conservation Measures 

Under the No Action Alternative, existing policies and programs would be continued and none of the 
CM2-CM22 associated with the action alternatives would be implemented. 

CEQA Conclusion: Relative to existing conditions, the No Action Alternative LLT would not cause 
exceedance of applicable state or federal numeric or narrative water quality objectives/criteria 
because none exist for bromide. The No Action Alternative LLT would not result in any substantial 
change in long-term average bromide concentration or exceed 50 and 100 f.lg/L assessment 
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Water Quality 

threshold concentrations by frequency, magnitude, and geographic extent that would result in 
adverse effects on any beneficial uses within affected water bodies. Bromide is not a 
bioaccumulative constituent and thus concentrations under this alternative would not result in 
bromide bioaccumulatingin aquatic organisms. Increases in exceedances of the 100 f.lg/L 
assessment threshold concentration would be 8% or less at all locations assessed, which is 
considered to be less-than substantial long-term degradation of water quality. The levels of bromide 
degradation that may occur under the No Action Alternative LLT would not be of sufficient 
magnitude to cause substantially increased risk for adverse effects on any beneficial uses of water 
bodies within the affected environment. Bromide is not 303(d) listed and thus the minor increases 
in long-term average bromide concentrations would not affect an existing beneficial use impairment 
because no such use impairment currently exists for bromide. Based on these findings, this impact is 
less than significant. No mitigation is required. 

Impact WQ-7: Effects on chloride concentrations resulting from facilities operations and 
maintenance 

Upstream of the Delta 
. ' 

Under the No Action Alternative LLT, greater water demands and climatl;! change would alter the 
magnitude and timing of reservoir releases and river flo:ws upstream'ot the Delta in the Sacramento 
River watershed and eastside tributaries, relative to ext~~ing coliditions and No Action Alternative 
NT. Because substantial sources of chloride do not exist upstream'of the Delta, concentrations of 
chloride in surface water are low and often below detection limits (see Table Cl-2 and "Affected 
Environment-Environmental Setting" section). Consequently, changes in the magnitude and timing 
of reservoir releases and river flows upstream of the Delta would have negligible, if any, effect on 
chloride sources, and ultimately the Ctll'l:centration of chloride in the Sacramento River, the eastside 
tributaries, and the various reserv9rs ofthe rel~ted watersheds. Consequently, the No Action 
Alternative LLT would not be expected to cause exceedance of chloride objectives/criteria or 
substantially degrade waterqualfty wftlrrespect to chloride and thus would not adversely affect any 
beneficial uses of the Sacramento River, the eastside tributaries, or theirassodated reservoirs 
upstream of the Delta. 

South of the Delta, the San Jo~quin River has generally elevated thloride concentrations compared 
to the Sacramento River and east side tributaries, howe~~J:, aver~ge monthly and maximum 
concentl(ations are bel()w the applicable drinking water MCL oi" 250 ~g/L and the EPA chronic 
aquatic life criterion of 230 mgj (Table Cl-2). The chloride in thelower San Joaquin River can be 
sourced to "recirculation" of salts in agricultural drainage from irrigation water imported from the 
southern Delta. Chloride concentrations at Vernalis are inversely correlated to net river flow and the 
dilution provided by the flow. Under the No Action Alternative LLT, long-term average flows at 
Vernalis would decrease by an estimated 6% relative to existing conditions and 5% relative to the 
No Action Alternative NT (cross-reference to Modeling Data Appendix, CALSIM Flow Data for 
Vernalis). Based on best-fit regressions of San Joaquin River flow and chloride, these decreases in 
flow would correspond to a potential increase in long-term average chloride concentrations of about 
2% relative to both the existing conditions and the No Action Alternative NT conditions. The 
relatively small increase would not cause chloride concentrations to exceed applicable objectives 
relative to existing concentrations or the No Action Alternative NT conditions and would not 
substantial long-term water quality degradation with regards to chloride. Moreover, there are no 
existing municipal supply intakes on the lower San Joaquin River. Consequently, the small increases 
in lower San Joaquin River chloride levels that may occur under the No Action Alternative LLT, 
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1 relative to existing conditions and the No Action Alternative NT, would not be expected to adversely 
2 affect any beneficial uses of the lower San Joaquin River. 

3 Delta 

4 Relative to existing conditions, the No Action Alternative LLT would result in small decreases in 
5 long-term average chloride concentrations for the 16-year period modeled (i.e., 1976-1991) at the 
6 eleven Delta assessment locations (Appendix 8G, Table Cl-1 ). In the months of Februarythrough 
7 June, monthly average chloride concentrations would increase at all of the assessment locations 
8 except two interior Delta locations (i.e., SF Mokelumne River at Staten Island and San Joaquin River 
9 at Buckley Cove). For the other months of the year (i.e., July through January), the changes in 

10 chloride concentrations would be variable with increases and decreases occurring at all eleven 
11 assessment locations. The Sacramento River at Emma ton location in the western Delta would 
12 exhibit the largest seasonal increases compared to existing conditions, ranging from 11% to 48% 
13 during the months of December through June. For the drought year period mode1ed (te., 1987-
14 1991 ), the annual average chloride concentration would remain unchanged or decreaSe at ten of the 
15 assessment locations, but increase by about 12% compared to existing conditions at the Sacramento 
16 River at Emmaton location (Appendix 8G, Table Cl-1 ). The followingoutlinesthe modeled chloride 
17 changes relative to the applicable objectives and effects o:~ b~neficial uses in Delta waters. 

18 Municipal and Industrial Beneficial Uses 

19 There are two chloride objectives for protection of this use: (:1) a 150 mg/L objective that applies a 
2 0 certain number of days per calendar year at the Contra Costa Canal at Pumping Plant #1 or San 
21 Joaquin River at Antioch; and (2) a 250 mg/L objective that applies year-round at five specified 
22 municipal intake locations (refer to Table Cl-13. The 150 mg/L Bay-Delta WQCP objective varies 
2 3 with water year type and effectively requires compliant chloride concentrations for approximately 8 
24 months for the wet years, Tinonthsfor ab·ove normal years, 6 months fofeitheroelow normal or 
2 5 dry years, and 5 months for critical years. Qualitativereview of the plots of".monthly average 
2 6 chloride concentrations attheContra Costa Canal at Pumping Plant #1 for the separate water year 
2 7 types in the 16-year period modeled indicates that the number of months al:>Ove~-the objective would 
2 8 either remain unchanged or decrease slightly under all water year types~ thus indiCating there 
2 9 would not be an increased lJotential for exceedance of this objective under theN o Action Alternative 
3 0 LLT relative to existing conditions (Appendix 8G, Figure Cl-1 )."The modeledthloride concentrations 
31 at the San Joaquin River. at Antioch location would never meet this objective under the No Action 
3 2 Alternative u:r; however, this represents no change from the existing conditions. 

33 With respecttothe 250 mg/L chloride objective, the modeled monthly average chloride 
34 concentrations at the Barker Slough at North Bay Aqueduct fofi the 16-year period would not exceed 
3 5 the objective, which represents no change from the existing conditions (Appendix 8G, Table Cl-2). 
3 6 The modeled frequency of exceedances at the Banks pumping plant would decrease slightly from 
3 7 4% under existing conditions to 2%. At the Contra Costa Canal at Pumping Plant #1, the modeled 
38 frequency of exceedances of this objective would decrease about 10% from 24% to 14%. Chloride 
39 concentrations in the western Delta can exceed the applicable 250 mg/L objective frequently in the 
40 low-flow fall and early winter months under existing conditions. Consequently, water is diverted 
41 from the San Joaquin River at Antioch and Mallard Slough municipal intakes only when salinity 
42 conditions are acceptable. The frequency of exceedances of the objective at the San Joaquin at 
43 Antioch location for the 16-year period modeled would increase from 66% under existing 
44 conditions to 73% for a net increase of about 7% and would increase 1% (i.e., from 85% under 
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existing conditions to 86%) at the Sacramento River at Mallard Island location. Moreover, the 
increased chloride concentrations would occur during the months of JanuarythroughJ une, thus 
reducing water quality during the period of seasonal municipal diversions (Appendix 8G, Figure Cl-
2). The available assimilative capacity would decrease substantially at the Antioch location in the 
months of March and April (i.e., maximum reduction of 39% for the 16-year period modeled and 
97% for the drought period only) when chloride concentrations would be near, or exceed, the 
objectives, thus increasing the risk of exceeding objectives (Appendix 8G, Table Cl-3). Based on the 
additional seasonal exceedances of the municipal objective and magnitude of long-term average 
water quality degradation with respect to chloride at Antioch, the potential exists for substantial 
adverse effects on the municipal and industrial water supply beneficial uses through reduced 
opportunity for diversion of water at Antioch and Mallard Slough with acceptable salinity. 

Aquatic Life Beneficial Uses 

Relative to the 230 mg/L chronic EPA aquatic life criterion, the modeled monthly average chloride 
concentrations at the assessment locations representative of the north and east regions of the Delta 
(e.g., Barker Slough at North Bay Aqueduct, Mokelumne River SF atStaten Island, and San Joaquin 
River at Buckley Cove) would never exceed the criterion for the 16-year period modeled under the 
No Action Alternative LLT, which represents no change from the existingeonditions (Appendix 8G, 
Table Cl-2). The modeled frequency of exceedances of tb:e criterion at soUthern locations (e.g., Banks 
and Jones pumping plants) and at interior locations (~.g., FranksTr.f!.ct and Old River at Rock Slough) 
would generally decrease. For example, exceedancesat the B;mks pumping plant would decrease 
from 8% under existing conditions to 4% for the 16-year modeled period, and would decrease at 
Franks Tract from 38% under existing conditions to 27%. Reductions in the modeled assimilative 
capacity would occur at some locations during the January through June period of the drought 
period modeled (e.g., maximum reduction of 15% at Franks Tract and 10% atOldRiver at Rock 
Slough) (Appendix 8G, Table Cl-4} However, the reduced assimilative capacitywould not result in 
substantial adverse effects on aquatic organfs:r;ns because the absolute concentrations during these 
months would be less than the criteria (Appendix 8G, Figure Cl-3). 

303{d) Listed Water Bodies 

Tom Paine ?loughinthe soU:tnetn Delta is on the 303(d) list fon:hlorideWithrespectto the 
secondary MCJ_, of 250.mg/L. The plot of monthly average chloride concentrations at the Old River at 
Tracy Bridge for the 16~year period modeled, whie;!'t represents the nearest DSM2-modeled location 
to Tom Paine in the south Delta, would be well below: the MCL and generally would be similar, or 
reduced slightly, compared to existing conditions (Appendix 8G, figure Cl-3). 

The Suisun Marsh wetlands is on the 303(d) list for chloridein association with the Bay-Delta WQCP 
objectives for maximum allowable salinity during the months of October through May, which 
establish appropriate seasonal salinity conditions for fish and wildlife beneficial uses. The 
Sacramento River at Mallard Island, Sacramento River at Collinsville, and Montezuma Slough at 
Beldon's Landing within the marsh, are DSM2-modeled locations representative of source water 
quality conditions for the marsh that is supported by inflowing flood tide waters from the west, and 
ebb tide flows of Sacramento River water into Montezuma Slough through the Suisun Marsh Salinity 
Control Gates located near the Collinsville location. Long-term average chloride concentrations at 
the Sacramento River at the Mallard Island location for the 16-year period modeled would decrease 
slightly by 140 mg/L (-5%) compared to existing conditions (Appendix 8G, Table Cl-1). The plots of 
monthly average chloride concentrations for the Sacramento River at Collinsville (Appendix 8G, 
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Figure Cl-4) and Montezuma Slough at Beldon's Landing (Appendix 8G, Figure Cl-4) for the 16-year 
period modeled indicate that, compared to existing conditions, chloride concentrations would be 
similar or lower during the months of October through May. Consequently, chloride concentrations 
at Tom Paine Slough and Suisun Marsh would not be further degraded on a long-term basis or 
adversely affect necessary actions to reduce chloride loading for any TMDLs developed. 

Relative to the No Action Alternative NT, the No Action Alternative LL T would result in either no 
change or small reductions in long-term annual average chloride concentrations at eight of the 
assessment locations for the 16-year period modeled (Appendix 8G, Table Cl-1). Long-term average 
chloride concentrations for the 16-year period modeled would increase at the three assessed 
western Delta locations (i.e., Antioch, Emmaton, and Mallard Island). For the drought period 
modeled, long-term average chloride concentrations would increase at the threewestern Delta 
locations and at the interior locations of Franks Tract, Old River at Rock Slough, and the Contra 
Costa Canal at Pumping Plant #1 compared to the No Action Alternative NT ctmditions. The modeled 
chloride changes relative to the applicable objectives and potential effetts on beneficial uses are as 
follows. 

SWP /CVP Export Service Areas 

Under the No Action Alternative LLT, long-term averagl,(~hlohde cotlce~trations at the Banks and 
Jones pumping plants would decrease by as much as 12% rel~tive to existing conditions and 4% 
relative to No Action NT for the 16-year period modeled (Appendix 8G, Chloride Table Cl-1 ). The 
modeled frequency of exceedances of applicable water quality objectives/ criteria would decrease at 
the Banks and Jones pumping plants, relative to existing 'Conditions and No Action NT, for both the 
16-year period modeled and the drough:tperiod (App.~ndix 8G, Chloride Table Cl-2). Consequently, 
water exported into the SWP and CVP service area would generally be of similar or slightly better 
quality with regards to chloride under th~ No Action Alternative LLT, relativeta both existing 
conditions and the No Action Alternative N:r. 

~ 

Maintenance of SWP and CVP facilities under the No Action Alternative LL'I' would not be expected 
to create new sources of:chlori.de or c~mtribute towards a substantial change inexisting sources of 
chloride in the affected environment. Maintenance activities would riot be expected to cause any 
substantial change in chloride such that any beneficial uses would be adVerselyt<affected anywhere in 
the affected environll).ent. 

CEQA Conclusion: Chloride is not a bioaccumulatiy'~ constituent, tht.l~ any increased concentrations 
under the No Action Alternative LL T would not result in advers.e chloride bioaccumulation effects to 
aquatic life or humans. Relative to existing conditions, the No Action Alternative LLT would not 
result in any substantial changes in chloride concentrationupstream of the Delta or in the SWP and 
CVP service area. With respectto the 303(d) listings, the average chloride concentrations would 
generally be similar compared to existing conditions, and small increases would not cause further 
degradation on a long-term basis that would adversely affect necessary actions to reduce chloride 
loading for any TMDLs developed for Tom Paine Slough and Suisun Marsh wetlands. Relative to 
existing conditions, the No Action Alternative LLT would result in substantially increased chloride 
concentrations such that frequency of exceedances of the 2 50 mg/L Bay-Delta WQCP objective 
would increase at the San Joaquin River at Antioch (by 7%) and at Mallard Slough (by 1 %), and long
term degradation may occur, that may re9J.lt in adverse effects on the municipal and industrial 
water supply beneficial use. Based on these findings, this impact is determined to be potentially 
significant due to increased chloride concentrations and objective exceedances, and additional long-
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1 term degradation, in the western Delta and associated effects on the municipal and industrial water 
2 supply beneficial uses. 

3 Additional Conservation Measures 

4 Under the No Action Alternative, existing policies and programs would be continued and none of the 
5 CM2-CM22 associated with the action alternatives would be implemented. 

6 Impact WQ-9: Effects on dissolved oxygen resulting from facilities operations and 
7 maintenance 

8 Upstream of the Delta 

9 DO levels in the reservoirs and rivers upstream of the Delta are primarily affected by water 
10 temperature, flow velocity, turbulence, amounts of oxygen demanding substancespresent (e.g., 
11 ammonia, organics), and rates of photosynthesis (which is influenced by nutrient levels), 
12 respiration, and decomposition. Water temperature and salinity~ffect th~ maximum DO saturation 
13 level (i.e., the highest amount of oxygen the water can dissolve}. Flow velocity affects the turbulence 
14 and re-aeration of the water (i.e., the rate at which oxygen from theatmosphere can be dissolved in 
15 water). High nutrient content can support aquatic plant and. algae growth: which in turn generates 
16 oxygen through photosynthesis and consumes oxygen through respiration and decomposition. 

17 As described in the affected environment section, Iip in the Sacramento River at Keswick, Feather 
18 River at Oroville, and lower American River raf}ged from 7.3 to 15.6 mg/L, 7.4 to 12.5 mg/L, and 6.5 
19 to 13.0 mg/L, respectively. The Reclamation temrrerature roo del results generally indicate that 
2 0 overall monthly mean Sacramento River; FeaJher River, and American River temperatures would 
21 increase under the No Action Alternative LLT call1pared to existing conditions. It is possible that this 
2 2 increase in temperature could decrease the maximum oxygen saturation level of the Sacramento 
2 3 River, Feather River, and American ltiver, arid those increases in tempera:tur~maya!so promote 
24 further algal or vegetative growth such that DO levels may have greater diurnal fluctuation in 
25 localized areas. Because there are occasional periods when the DO objectives are not met under 
2 6 existing conditions, there mcty periodswhen DO objectives are not met under the'No Action 
2 7 Alternative. However, when holdil;lg constant for barometric pressure and other biochemical factors 
28 affecting DO., for the 60°F range ef water temperatures in freshwater, every 1.B°F temperature 
29 increase could be anticipated to reduce the DO saturatienJevel by about 0.2mg/L (Wetzel1983). 
30 Hence, lof}~-te~rri average temperature increases of'2°F or less wouldbe expected to produce 
31 negligible and typically immeasurable changes in DO levels and DO levels would fluctuate within the 
3 2 range observed historically. 

3 3 An effect on salinity (expressed as EC and TDS) would not be expected in the rivers and reservoirs 
34 upstream of the Delta. Thus, these parameters would not be expected to measurably change DO 
3 5 levels under the No Action Alternative LL T, relative to existing conditions. 

36 The No Action Alternative LLTwould alter the magnitude and timing of water releases from 
3 7 reservoirs upstream of the Delta relative to existing conditions, altering downstream river flows. 
38 There would be some increases and decreases in the mean monthly river flows, depending on 
39 month and year. Mean monthly flows would remain within the range historically seen under existing 
40 conditions. Moreover, these are large, turbulent rivers with flow rates typically in the range of 0.5 
41 fps to 2.0 fps or higher. Consequently, flow changes that would occur under the No Action 
42 Alternative LLT would not be expected to have substantial effects on river DO levels; likely, the 
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Water Quality 

changes would be immesurable. This is because sufficient turbulence and interaction of river water 
with the atmosphere would continue to occur under this alternative to maintain water saturation 
levels (due to these factors) at levels similar to that of existing conditions. 

Amounts of oxygen demanding substances present (e.g., ammonia, organics) in the reservoirs and 
rivers upstream of the Delta, rates of photosynthesis (which is influenced by nutrient 
levels/loading), and respiration and decomposition of aquatic life is not expected to change 
sufficiently under the No Action Alternative LLT to substantially alter DO levels relative to existing 
conditions. Any minor reductions in DO levels that may occur under this alternative would not be 
expected to be of sufficient frequency, magnitude and geographic extent to adversely affect 
beneficial uses, or substantially degrade the quality of these water bodies, with regard to DO. 

For the same reasons given above, the No Action Alternative LLT is expected to have no substantial, 
and likely immeasurable, effects on DO levels in reservoirs and rivers upstream of the Delta relative 
to the No Action Alternative NT. 

Delta 

Similar to the reservoirs and rivers upstream a the Delta, DO levelsfh the Delta are primarily 
affected by water temperature, salinity, Delta channel floyv velocities, nutrients (i.e., phosphorus and 
nitrogen) and aquatic organisms (i.e., photosynthesis,p,~spiratfon!arid decomposition). Sediment 
oxygen demand of organic material deposited in the lowv~locitychannels also affects Plan Area DO 
levels. 

Under the No Action Alternative LLT, minor DO level changes could occur due to nutrient loading to 
the Delta relative to existing conditions (cross.reference to nutrient Numbered Impact in this 
chapter). The state has begun to aggressively regulate point-source discharge effects on Delta 
nutrients, and is expected to further regulate nutrients upstream of and in the D~lta in the future. 
Although population increased in tlieaffected environment between 1983and 200':1:., average 
monthly DO levels during this peJ:iod ofrecord show no trend in decline in the ~resence of 
presumed increases in anthropogehic sources of nutrients (see Table4.4-15 in the ES/ AE section). 
Based on these considerations, excessive nutrients that would causelow DO levels in the would not 
be expected to occur under the No Action Alternative LLT. 

Various areas of the o:lta could experience salinity iJ:?.fPeases due to change fh quantity of Delta 
inflows (cross reference to EC Numbered Impact in this chapter).'For a 5 ppt salinity increase at 
68°Fahrenhei!, the saturation level of oxygen dissolved in the water is reduced by only about 0.25 
mg/L. Thus, increased salinity under the No Action Alternative LLT would generally have relatively 
minor effects o'nDelta DO levels where salinity is increase5;lon the order of 5 ppt or less. 

The relative degree of tidal exchange of flows and turbulence, which contributes to exposure of 
Delta waters to the atmosphere for reaeration, would not be expected to substantially change 
relative to existing conditions, such that these factors would reduce Delta DO levels below objectives 
or levels that protect beneficial uses. 

Some waterways in the eastern, southern, and western Delta are listed on the state's Clean Water 
Act section 303( d) list as impaired due to low oxygen levels. ATMDL for the Deep Water Ship 
channel in the eastern Delta has been approved and identifies the factors contributing to low DO in 
the Deep Water Ship Channel as oxygen demanding substances from upstream sources, Deep Water 
Ship Channel geometry, and reduced flow through the Deep Water Ship Channel (Central Valley 
Regional Water Quality Control Board 2005:28). The TMDL takes a phased approach to allow more 
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Water Quality 

1 time to gather additional informational on source and linkages to the DO impairment, while at the 
2 same time moving forward on making improvements to DO conditions. One component of the TMDL 
3 implementation activities is an aeration device demonstration project. It is expected that under the 
4 No Action Alternative LLT that DO levels in the Deep Water Ship Channel would remain similar to 
5 those under existing conditions or improve as the TMDL-required studies are completed and actions 
6 are implemented to improve DO levels. DO levels in other Clean Water Act section 303(d)-listed 
7 waterways would not be expected to change relative to existing conditions, as the circulation of 
8 flows, tidal flow exchange, andre-aeration would continue to occur similar to existing conditions. 

9 For the same reasons given above, the No Action Alternative LLT is expected to have no substantial, 
10 and likely immeasurable, effects on DO levels in the Delta relative to the No Action Alternative NT. 

11 SWP/CVP Export Service Areas 

12 The primary factor that would affect DO in the conveyance channels and ultimately the receiving 
13 reservoirs in the SWP /CVP Export Service Areas would be changes in the levels of nutrients and 
14 oxygen -demanding substances and DO levels in the exported wate.r: For reasons provided above, the 
15 Delta waters exported to the SWP /CVP Export Service Areas ~ould not be eX,pected to be 
16 substantially lower in DO compared to existing conditions, Exported water could potentially be 
17 warmer and have higher salinity relative to existing conditions. Nel(ertheless, because the 
18 biochemical oxygen demand of the exported water would not be expected to substantially differ 
19 from that under existing conditions (due to ever increasing water quality regulations), canal 
20 turbulence and exposure of the water to the atmosphere and the algal communities that exist within 
21 the canals would establish an equilibrium for DO level~ Within the canals. The same would occur in 
2 2 downstream reservoirs. Consequently, substantialadverse effects on DO levels in the SWP /CVP 
2 3 Export Service Areas would not be expected to occur under the No Action Alternative LL T relative to 
24 existing conditions. 

2 5 For the same reasons given above, substantial adverse effects on DO levels in: the SWP JCVP Export 
2 6 Service Areas would not be expected to occur under the No Action Alternative LL T relative to the No 
2 7 Action Alternative NT. 

28 CEQA Conclusion: There would b~no substantial, and likely no measurable, long-term change in DO 
29 levels Upstream otthe Delta, in the Plan Area, or the SWP /CVP Export Service Areas under the No 
3 0 Action Altern<ttive LtT relative to existing conditions. AssQch, this alternative is not expected to 
31 cause additional exceeaa:oce of applicable water quality objectives ny frequency, magnitude, and 
3 2 geographic eXtent that would adversely affect beneficial uses. Because no substantial changes in DO 
33 levels are expected, long-term water quality degradatlonwouldnot be expected, and, thus, 
34 beneficial uses would not be expected to be adversely affetted.Various Delta waterways are Clean 
35 Water Act section 303(d)-listed for low DO, but because no substantial decreases in DO levels are 
3 6 expected, greater degradation and impairment of these areas is not expected to occur. This impact is 
37 considered to be less than significant. No mitigation is required. 

3 8 Impact WQ-11: Effects on electrical conductivity concentrations resulting from facilities 
39 operations and maintenance 

40 Upstream of the Delta 

41 The No Action Alternative LLTwould alter the magnitude and timing of water releases from 
42 reservoirs upstream of the Delta relative to existing conditions, altering downstream river flows 
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1 relative to existing conditions. With respect to EC, an increase or decrease in river flow alone is not 
2 of concern. Measureable changes in the quality of the watershed runoff and reservoir inflows would 
3 not be expected to occur in the future; therefore, the EC levels in these reservoirs would not be 
4 expected to change relative to existing conditions. There could be increased discharges of EC-
5 elevating parameters in the future in water bodies upstream of the Delta as a result of urban growth 
6 and increased runoff and wastewater discharges. The state has begun to aggressively regulate point-
7 source discharge effects on Delta salinity-elevating parameters, capping dischargers at existing 
8 levels, and is expected to further regulate EC and related parameters upstream of and within the 
9 Delta in the future as salt management plans are developed. 

10 Based on these considerations, EC levels (highs, lows, typical conditions) in the Sacramento River 
11 and its tributaries, the eastside tributaries, or their associated reservoirs upstream of the Delta 
12 would not be expected to be outside the ranges occurring under existing conditidQs. For the same 
13 reasons, the No Action Alternative LL T would be expected to have minima I effect oh EC 
14 concentrations in the Sacramento River and its tributaries, the eastsidetributaries,or their 
15 associated reservoirs upstream of the Delta relative to the No Action Alternative NT. 

16 The effects on lower San Joaquin River EC would be somewhat different. Elevated EC in the San 
17 Joaquin River can be sourced to agriculture using irrigation water imported from the southern Delta 
18 and applied on soils high in salts. This "recirculi!tion" of.saltsisa primary contributor of elevated EC 
19 on the lower San Joaquin River. Tributary flowsgenerally pro viet~ dilution of the high EC 
2 0 agricultural drainage waters. Under the No Action Aiternativ.e LLT, long-term average flows at 
21 Vernalis would decrease 6% relative to existing~;:ondftions and 5% relative to the No Action 
22 Alternative NT (Appendix SA). These decreases fn flow, alone, would correspond to a possible 
23 increase in long-term average EC levels relative to existing conditions and the No Action Alternative 
24 NT. The level of EC increase cannot bereadilycraantified but, based on estimated increase in 
2 5 bromide and chloride concentrations, to which EGis correlated, would be relatively small and on the 
26 order of about 3%. However, with the implementation of the adopted TMDLfor the San Joaquin 
27 River at Vernalis and the ongoingtlevelop.ment of the TMDL for the San Joaquin River upstream of 
28 Vernalis and its implem~ntation, itis expected that EC levels would be improved under the No 
29 Action Alternative LLT relatiVe to existing conditions. Based on these consiqerations, substantial 
30 changes in EC levels. ih the San Joaquin River relative to existing conditions ~ould not be expected of 
31 sufficient magnitude and geographic extent that would result in adverse effects on any beneficial 
32 uses, or substantially degrade the quality of these waterbodies,with regardto EC. For the same 
33 reasons, substa;tial changes in EC levels in the SanJoaquin River under the No Action Alternative 
34 LLT relative"li:~ the No Action Alternative NT would not be expe¢ted to be of sufficient magnitude and 
3 5 geographic extent that would result in adverse effects on any beneficial uses, or substantially 
3 6 degrade the quanty of these water bodies, with regard to E<S, 

37 Delta 

38 Relative to existing conditions, the No Action Alternative LLT would result in a fewer number of 
39 days when Bay-Delta WQCP compliance locations in the western, interior, and southern Delta would 
40 exceed EC objectives or be out of compliance with the EC objectives, with the exception of the 
41 Sacramento River at Emmaton (Appendix H, Table EC-1 ). The percent of days the Emma ton EC 
42 objective would be exceeded for the entire period modeled (1976-1991) would increase from 6% 
43 under existing conditions to 12% under the No Action Alternative LLT. Further, the percent of days 
44 out of compliance with the EC objective would increase from 11% under existing conditions to 22% 
45 under the No Action Alternative LLT. Average EC levels at the western, interior, and southern Delta 
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1 compliance locations, other than the Sacramento River at Emma ton, would decrease from 1-14% 
2 for the entire period modeled and 0-7% during the drought period modeled (1987-1991) 
3 (Appendix H, Table EC-11). Average EC in the Sacramento River at Emmaton would increase 1% for 
4 the entire period modeled and 10% during the drought period modeled. On average, EC would 
5 increase at Emmaton during all months, except October and November (Appendix H, Table EC-11 ). 

6 Relative to the No Action Alternative NT, the change in percent compliance with Bay-Delta WQCP EC 
7 objectives under the No Action Alternative LLT would be similar to that described above relative to 
8 existing conditions. The exception is that there would also be a slight increase (1% or less) in the 
9 percent of days the EC objective would be exceeded in the San Joaquin River at Vernalis and Brandt 

10 Bridge, and in Old River near Middle River, located in the southern Delta, for the entire period 
11 modeled. For the entire period modeled, average EC levels would increase at sev~ral Delta 
12 compliance locations relative to the No Action Alternative NT: Sacramento River at Emma ton (11 %); 
13 San Joaquin River at San Andreas Landing (4%); San Joaquin River at Vernalis (3%); San Joaquin 
14 River at Brandt Bridge (3%); Old River at Middle River (3%); and Old River at Tracy Bridge (3%) 
15 (Appendix H, Table EC-11). During the drought period modeled, the list of locations witl:l increased 
16 EC relative to the No Action Alternative NT is somewhat different: SacramentQ River afEmmaton 
17 (15%); San Joaquin River at Jersey Point (5%); San Joaquin River atSafiAt?-dreas Landing (7%); San 
18 Joaquin River at Vernalis (1 %); Old River at Middle River. (1%); and, San Joaquin River at Prisoners 
19 Point (1 %) (Appendix H, Table EC-11). 

2 0 In Suisun Marsh, average EC for the entire period rriodeled would increase under the No Action 
21 Alternative LL T, relative to existing conditions,duririg the months of January through May by 0.1-0. 7 
22 mSjcm, depending on the location and month (AppendixH, Table EC-21 through Table EC-25). The 
2 3 degree to which the average EC increase$ W(U~ld cause exceedance of Bay-Delta WQCP objectives is 
24 unknown, because objectives are expressed as a monthly average of dail,YhightideEC, which does 
2 5 not have to be met if it can be demonstrated "equivalent or better protection will be provided at the 
2 6 location" (State Water Resources Control Board 2006: 14). The described lbng:..term :average EC 
2 7 increase may, or may not, contribute to adverse effects on beneficial uses, dependingon how and 
28 when wetlands are floodetl, soH leaching cycles, and how recirculationof water is managed, and 
29 future actions taken withrespect to tne Marsh. Given the Bay-Delta WQCP j¥arrative objective 
3 0 regarding "equivalent or better protection" in lieu of meeting specific numeric Q)Jjectives, the small 
31 increase ir,t.E~ relative to existing conditions would not be expected to adversely affect beneficial 
3 2 uses of Suisun Marsh under the No Action Alternative CLT. Similarly, the No Action Alternative LL T 
3 3 would not be expected toadversely affected beneficial uses of Suisun Marsh relative to the No Action 
34 AlternativeN'f. 

35 Given that the western and southern Delta is Clean Water Act section 303(d) listed as impaired due 
36 to elevated EC, the increase in the incidence of exceedanceofEC objectives and average EC levels at 
3 7 western and southern Delta locations under the No Action Alternative LL T, relative to existing 
3 8 conditions and the No Action Alternative NT and LL T, has the potential to contribute to additional 
39 impairment and adversely affect beneficial uses. While Suisun Marsh also is Section 303(d) listed as 
40 impaired because of elevated EC, the potential increases in long-term average EC concentrations, 
41 relative to existing conditions and the No Action Alternative NT and LLT, would not be expected to 
42 contribute to additional impairment, because the increase would be so small ( <1 mSjcm) as to not 
43 be measurable and beneficial uses would not be adversely affected. 
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Water Quality 

SWP/CVP Export Service Areas 

At the Banks pumping plant, relative to existing conditions, the No Action Alternative LLT would 
result in no additional exceedances of the Bay-Delta WQCP's 1,000 f!mhosjcm EC objective during 
the drought period modeled; the frequency of exceedance for both conditions would be 2% 
(Appendix H, Table EC-10). When the entire period modeled is considered, the frequency of 
exceedances of the EC objective would increase slightly, from 1% under existing conditions to 2% 
under the No Action Alternative LLT (Appendix H, Table EC-10). Because the EC objective is for 
agricultural beneficial use protection, for which longer-term crop exposure to elevated EC waters is 
a concern, this minimal increase in frequency of exceedance of the EC objective would not adversely 
affect this beneficial use. Relative to the No Action Alternative NT, there would be no change in the 
frequency of the exceedance of the EC objective under the No Action AlternativeLL T; frequency of 
exceedance would be 2% for both conditions (Appendix H, Table EC-10). 

For the entire period modeled, there would be no exceedance of the 1,000 f!mhosj em EC objective at 
the Jones pumping plant under existing conditions, and the No Action Alternative NT and LL T 
(Appendix H, Table EC-10). Thus, there would be no adverse eff¢~:;tto the'agricultural beneficial uses 
in the SWP /CVP Export Service Areas Export Service Areas using waterpuniifed at this location 
under the No Action Alternative LLT. 

Average EC levels for the entire period modeled.would decrease at the Banks pumping plant by 7% 
and at the Jones pumping plant by 5% under the No Action Alternative LLT, relative to existing 
conditions. During the drought period modeled, avera:ge EC lf;)vels would decrease at the Banks 
pumping plant by 6% and at the Jones pumping plant by 5% under the No Action Alternative LLT, 
relative to existing conditions. Consequently,.in the long-term, water delivered to the SWP /CVP 
Export Service Areas through these south Delta pumpswould be of similar or slightly better quality 
with regard to EC under the N 0 Action Alternative LL T, relative to existing conditions. Relative to the 
No Action Alternative NT, average EC levels :w?uld increase by 1% at the B~nks pu~ping plant and 
2% at the Jones pumping plant for the entire period modeled and the drought period mod~led. 
(Appendix H, Table EC-11) Based oh the long-term decreases in EC levels that would occur atthe 
Banks and Jones pumping plants, the No Action Alternative LLT wouldriot cause long-term 
degradation of EC levels'intlie SWP /CVP Export Service Areas, relative to existing conditions. 

Comme~sura:te withthe EC decrease in exported waters, ~n imptovemeiltin lower San Joaquin 
River EC levelswoulO be expected since EC in the lower San Joaquin River is, in part, related to 
irrigatio"n water.deliveries from the Delta. While the magnitude of this expected lower San Joaquin 
River improvement in EC is difficult to predict, the relative decrease in overall loading of EC
elevating constituents to the SWP /CVP Export Service Areas would likely alleviate or lessen any 
expected increase in EC at Vernalis related to decreased a:n:nual average San Joaquin River flows (see 
discussion of Upstream of the Delta). 

The export area of the Delta is listed on the state's CWA Section 303 (d) list as impaired due to 
elevated EC. The No Action Alternative LL T would result in lower average EC levels relative to 
existing conditions and, thus, would not contribute to additional impairment related to elevated EC 
in the SWP /CVP Export Service Areas waters. Relative to the No Action Alternative NT, there would 
be an increase of 1-2% in EC at the export pumps, which could contribute to relative additional 
impairment in the SWP /CVP Export Service Areas waters. 

CEQA Conclusion: Relative to existing conditions, the No Action Alternative LLT would not result in 
any substantial increases in long-term average EC levels upstream of the Delta or in the SWP /CVP 
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Water Quality 

Export Service Areas. In the Plan Area, the No Action Alternative LLT would result in an increase in 
the frequency with which Bay-Delta WQCP EC objectives are exceeded in the Sacramento River at 
Emmaton for the entire period modeled (1976-1991) and during the drought period modeled 
(1987-1991). Further, long-term average EC levels would increase by 1% for the entire period 
modeled and 10% during the drought period modeled at Emmaton. The increases in drought period 
average EC levels that would occur in the Sacramento River at Emmaton would further degrade 
existing EC levels and thus contribute additionally to adverse effects on the agricultural beneficial 
use. Because EC is not bioaccumulative, the increases in long-term average EC levels would not 
directly cause bioaccumulative problems in aquatic life or humans. The western Delta is Clean Water 
Act section 303(d) listed for elevated EC and the increases in long-term average EC and increased 
frequency of exceedance of EC objectives that would occur in the Sacramento River at Emma ton 
could make beneficial use impairment measurably worse. This impact is considered to be potentially 
significant and unavoidable. 

Impact WQ-13: Effects on mercury concentrations resulting from fa:cilities operations and 
maintenance 

[Note to Lead Agencies: This assessment is in preparation]. 

ImpactWQ-15: Effects on nitrate concentrations resultingfronUacilities operations and 
maintenance 

Upstream of the Delta 

Substantial point sources of nitrate do not eXist upstream of the Delta in the Sacramento River 
watershed. Non-point sources of nitrate within the Sacramento watersheds are also relatively low, 
thus resulting in generally low nitrate-N concentrations in the reservoirs and rivers of the 
watershed. Furthermore, there. is no correlation between historical water yearavei"age nitrate 
concentrations and water year average flow in the Sacramento River atFreeport (Nitrate Appendix J 
Figure 1). Consequently, an}{ modified reservoir operations and subsequenfchanges irt ri~er flows 
under the No Action LLT, relative to existing conditions and No ActionNT;are expected to have 
negligible, if any, effects on averagereservoir and river nitrate-Nconcent~ations in the Sacramento 
River watershed upstream Q[the Delta. 

In the San Joaquin River watershed, nitrate concentrations are higher than in the Sacramento 
watershed, ow~ttg to use of nitrate based fertilizer~throughoutthe lower watershed. The correlation 
between hist~rical water year average nitrate concentrations and water year average flow in the San 
Joaquin River at Vernalis is a weak inverse relationship-that is, generally higher flows result in 
lower nitrate concentrations, while low flows result in highen1itrate concentrations (linear 
regression r2=0.49, Nitrate Appendix J Figure 2). Under the No Action Alternative LLT, long-term 
average flows at Vernalis would decrease an estimated 6% relative to existing conditions and 5% 
relative to No Action NT ( crossreference to Modeling Data Appendix, CALSIM Flow Data for 
Vernalis). Given these relatively small decreases in flows and the weak correlation between nitrate 
and flows in the San Joaquin River, it is expected that nitrate concentrations in the San Joaquin River 
will be minimally affected, if at all, by anticipated changes in flow rates under the No Action 
Alternative LL T. 

Any negligible changes in nitrate-N concentrations that may occur in the water bodies of the affected 
environment located upstream of the Delta would not be of frequency, magnitude and geographic 
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Water Quality 

extent that would adversely affect any beneficial uses or substantially degrade the quality of these 
water bodies, with regards to nitrate. 

Delta 

Results of the mixing calculations indicate that under the No Action Alternative LLT, relative to 
existing conditions and No Action NT, nitrate concentrations throughout the Delta are anticipated to 
remain low ( <1.4 mg/L-N) relative to adopted objectives (Nitrate Appendix J Table 4 and 5). 
Although changes at specific Delta locations and for specific months may be substantial on a relative 
basis, the absolute concentration of nitrate in Delta waters would remain low ( <1.4 mg/L-N) in 
relation to the drinking water MCL of 10 mg/L-N, as well as all other thresholds identified in Table 
XX. Long-term average nitrate concentrations are anticipated to remain below 1 mg/L- N at all11 
assessment locations except the San Joaquin River at Buckley Cove, where long term average 
concentrations would be somewhat above 1 mg/L-N. Nevertheless, at this Iocat.ion,long-term 
average nitrate concentration would be somewhat reduced under the no Action Alternative LLT, 
relative to existing conditions and the No Action NT. No addition~~exceed~nces oftheMCL are 
anticipated at any location (Nitrate Appendix J Table 4 ). On a montlily average basis and on a long 
term annual average basis, for all modeled years and for the drought period (!987 -1991) only, use 
of assimilative capacity available under existing conditions and No Action NT, relative to the 
drinking water MCL of 10 mg/L-N, was low or negligible (i.e.,\<t3%)'for~lllocations and months 
(Nitrate Appendix J Table 6). ' 

Nitrate concentrations will likely be higher than themodeling results indicate in certain locations, 
including: (1) in the Sacramento River betwe~riRreeporfand Mallard Island and other areas in the 
Delta downstream of Freeport that are influenced bySac;amento River water, the increase 
becoming greater with increasing distance downstream, due to conversion of ammonia from the 
SRWTP discharge at Freeport (under existing con<litions and No Action ;AJternatiye NT only, since 
upgrades to SRWTP that substantially reduce ammonia concentrations in the Sacramento River 
downstream of Freeport are assumed in the LLT; see the Ammonia section of this cliap.tt:rfor further 
discussion); (2) immediatelydownstream of wastewater treatment plants thatpractice nitrification, 
but not denitrification (e.g., City of Rio .Vista Beach WWTF, Town of Discovery BayWWTF, City of 
Stockton RWCF). 

The effect of (1} (above) is expected to be small, on the order o(1 mg/L~N "nitrate as N or less in the 
existing conditions and No Action Alternative NT. This is because the existing increase appears to be 
from approximately 0.1 mg/L-N to approximately 0:4-0.5 mg/L~N over this reach, due to 
approximately a 1:1 conversion of ammania-N to nitrate-N (C\fWQCB 2010:32). Because this nitrate 
is assumed not t~ be generated under the No Action Alternative LL T, average concentrations would 
be expected to decrease under the No Action Alternative LLTin this reach of the Sacramento River 
relative to existing conditions and the No Action Alternative NT. Regarding number (2) (above), for 
all such facilities in the Delta, the Regional Water Boards have issued NPDES permits that allow 
discharge of wastewater containing nitrate into the Delta, and under these permits, the State has 
determined that no beneficial uses are adversely affected by the discharge, and that the discharger's 
use of available assimilative capacity of the water body is acceptable. When dilution is necessary in 
order for the discharge to be in compliance with the Basin Plans (which incorporate the 10 mg/L-N 
MCL by reference), not all of the assimilative capacity of the receiving water is granted to the 
discharger. Thus, limited decreases in flows are not anticipated to result in systemic exceedances of 
the MCLs by these POTWs. Furthermore, NPDES permits are renewed on a 5-year basis, and thus, if 
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Water Quality 

1 under changes in flows, dilution was no longer sufficient to maintain nitrate below the MCLin the 
2 receiving water, the NPDES permit renewal process would address such cases. 

3 Therefore, any increases in nitrate-N concentrations that may occur at certain locations within the 
4 Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
5 beneficial uses or substantially degrade the water quality at these locations, with regards to nitrate. 

6 SWP/CVP Export Service Areas 

7 Assessment of effects of nitrate in the SWP and CVP Export Service Areas is based on effects on 
8 nitrate-Nat the Banks and Jones pumping plants. 

9 Results of the mixing calculations indicate that under the No Action Alternative. LLT, relative to 
10 existing conditions and No Action NT, long-term average nitrate concentrationsatBanks and Jones 
11 pumping plants are anticipated to change negligibly (Nitrate Appendix J Table 4 and 5). No 
12 additional exceedances of the M CL are anticipated (Nitrate Appendix J Table 4). On a monthly 
13 average basis and on a long term annual average basis, for all modeled years and for the drought 
14 period (1987 -1991) only, use of assimilative capacity available under existing conditions and No 
15 Action NT relative to the MCL was negligible (i.e., <4%) for both Banks and Jones pumping plants 
16 (Nitrate Appendix J Table 6). As discussed above in the Delta region, nitrate-N concentrations would 
17 be higher than indicated in the mixing modeling results for areas n~ce.iying Sacramento River water, 
18 including Banks and Jones pumping plants, downstreamofthe SRWTP discharge at Freeport in the 
19 existing conditions and No Action NT (by< 1 mg/L-N), due to conversion of ammonia to nitrate 
20 within the Delta. For the No Action LLT, full nitrificatitmjdenitrification of the SRWTP discharge is 
21 assumed, and thus this increase would not be present. Hence, long-term average nitrate-N 
2 2 concentrations would be expected to decrease under.the No Action LL T, relative to existing 
23 conditions and No Action NT. 

24 Any short-term, negligible incryasesin nitrate-N concentrations that m3.y occur in. water exported 
2 5 via Banks and Jones pumping plants aie not expected to result in adverse effects to benefi!=ial uses of 
2 6 exported water or substanti~lly degrade the quality of exported water, with regards to nitrate. 

2 7 CEQA Conclusion: There would be no substantial, long-term increase in nitrate-N concentrations in 
2 8 the rivers and reservoirs upstrearo of the Delta, in the Delta Region, or the waters exported to the 
29 CVP andSW-P servit:e areas under the No Action Alternative LLT . .relative to existing conditions. As 
3 0 such, this alternative is not expected to cause additiE:mal eX.ceedance of applicable water quality 
31 objectives/criteria by frequency, magnitude, and geographic extentthat would cause adverse effects 
32 on any beneficial uses of waters in the affected environment. Because nitrate concentrations are not 
3 3 expected to increa.se substantially, no long-term waterqt1ality degradation is expected to occur and, 
34 thus, no adverse effects to beneficial uses would occur. Nitrate is not 303(d) listed within the 
3 5 affected environment and thus any minor increases than may occur in some areas would not make 
3 6 any existing nitrate-related impairment measurably worse because no such impairments currently 
3 7 exist. Because nitrate is not bioaccumulative, minor increases that may occur in some areas would 
38 not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 
39 risks to fish, wildlife, or humans. This impact is considered to be less than significant. No mitigation 
40 is required. 
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Water Quality 

Impact WQ-17: Effects on organic carbon concentrations resulting from facilities operations 
and maintenance 

Upstream of the Delta 

Under the No Action Alternative LL T, greater water demands will alter the magnitude and timing of 
reservoir releases upstream of the Delta, relative to existing conditions and No Action Alternative 
NT. While greater water demands under the No Action Alternative LL T would alter the magnitude 
and timing of reservoir releases north, south and east of the Delta, these activities would have no 
substantial effect on the various watershed sources of DOC. Moreover, long-term average flow and 
DOC at Sacramento River at Hood and San Joaquin River at Vernalis are poorly correlated; therefore, 
changes in river flows would not be expected to cause a substantial long-term change in DOC 
concentrations upstream of the Delta. Consequently, long-term average DOC concentrations under 
the No Action Alternative LLT would not be expected to change by frequency; magititude and 
geographic extent, relative to existing conditions and the No Action Alternative NT,and thus, would 
not adversely affect the MUN beneficial use, or any other beneficial uses, in water bodies of the 
affected environment located upstream of the Delta. 

Delta 

Relative to existing conditions, the No Action Alternative LLT w~uld result in mostly minor changes 
(i.e., up to 4% increases and 6% decreases) in long~terrriaverage OOC concentrations at all Delta 
assessment locations. Increases in long-term average DOC t::oncentrations for the 16-year (1976-
1991) hydrologic period modeled would not be greater than 0.1 mg/L, with the largest predicted 
change occurring at Rock Slough during the 1987-1991 drought period modeled, where average 
DOC concentration would be pr~dicted to increase by approximately 4% (Appendix 8K, DOC Table 
1). At all 11 assessment locatiol'ls, modeled long-t~rm average DOC concentrati?ns under the No 
Action Alternative LL T woul~ ~xceed2 mgfL 94-100% of the time. The fte~uenqrwith which 
average DOC concentration exceeds the 3 mgfL threshold would change only slightly, with 
exception to predicted changes atboth the Banks and Jones pumping plants. A:t the Banks pumping 
plant, the frequency with which average DOC concentration would exceed 3 mg/L would increase 
from 64% under exi~tingcQnaitions to 71% under the No Action AlternativeLLT (an increase from 
57% to 75%duringthe droughtyear period of 1987-1991). At the Jones pumping plant, the 
frequencythatlong-term average DOC concentration would exceed 3 mg/L would increase from 
71% under existing conditions to 80% under the No Action A.Jte;native LL T (an increase from 72% 
to 90% fcli""thedrought period modeled). In contnist1.however, the relative frequency long-term 
average DOC concentrations would exceed 4 mg/L at the Banks and Jones pumping plants would be 
small. At the B.:nrks pumping plant, the frequency long-term average DOC concentrations would 
exceed 4 mg/L would increase from 33% under existing conditions to 35% under the No Action 
Alternative LLT (an increase from 42% to 43% for the drought period), while at the Jones pumping 
plant the modeled exceedance frequency would rise from 26% to 28% (with no predicted change in 
frequency of exceedance for the drought period). Trends in concentration threshold exceedances at 
the other assessment locations would follow that described for the Banks and Jones pumping plants, 
but the overall magnitude of threshold exceedance change would be less. While the No Action 
Alternative LL T would generally lead to slightly higher long-term average DOC concentration in the 
western and southern Delta, the predicted change would not be expected to be of magnitude that 
would adversely affect MUN beneficial uses, or any other beneficial use, particularly when 
considering the relatively small change in long-term annual average concentration. 
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Water Quality 

1 Relative to No Action Alternative NT, the No Action Alternative LLT would generally result in a 
2 similar magnitude of change to that discussed for the comparison to existing conditions. Long-term 
3 average DOC concentrations would change no greater than 0.1 mg/L, with the greatest relative 
4 change (i.e., 4%) occurring at Rock Slough (Appendix8K, DOC Table 1). Modeled exceedance of the 3 
5 mg/L threshold would be greatest for the Banks and Jones pumping plants, where exceedance 
6 frequency at Banks would increase from 66% under No ActionAlternative NT to 71% under the No 
7 Action Alternative LLT (65% to 75% for the drought period), and at Jones would increase from 76% 
8 under No Action Alternative NT to 80% under the No Action Alternative LLT (80% to 90% for the 
9 drought period). However, unlike comparison to the existing condition, the greatest change in 

10 exceedance of the 4 mg/L threshold would occur at Buckley Cove, where the frequency of 
11 exceedance would increase from 23% under No Action Alternative NT to 27% under the No Action 
12 Alternative LLT (an increase from 37% to 42% for the drought period). While the No Action 
13 Alternative LL T would generally lead to slightly higher long-term average DOC concentrations at 
14 some Delta assessment locations, the predicted change would not be expectedto be of sufficient 
15 magnitude to adversely affect the MUN beneficial use, or any other beneficial use, ofthe Delta. 

16 SWP /CVP Export Service Areas 

17 With respect to the potential for effects resulting from No Action Al\ernative LLT induced changes 
18 on long-term average DOC concentrations in the .. water exporfed via th:e Banks and Jones pumping 
19 plants, long-term average DOC concentrations would in~rease only slightly. Under the No Action 
2 0 Alternative LL T, long-term average DOC concentrations at:the Banks and Jones pumping plants 
21 would increase by as much as 3% relative to existing conditions and 2% relative to No Action 
2 2 Alternative NT (Appendix 8K, DOC Table 1).A greater frequency of exports greater than 3 and 4 
2 3 mg/L would be predicted to occur at bqth Ballks and(ones pumping plants, as previously discussed 
24 for the Delta, although the increased frequencyof 4 mg/L would be comparatively small (see Delta 
2 5 discussion above). As prevftmsly stated, the predicted change in long-terrp avevage DOC 
2 6 concentrations relative to existing or No Acth:m Alternative NT conditions would not be expected to 
2 7 be of sufficient magnitude to adverselyaffect the MUN beneficial use, or any other beriefh;;ial use, 
28 within the SWP and CVP'Servibe Area. 

29 Maintenance of SWP and CVP facilities under the No Action Alterl),ative LLT would not be expected 
3 0 to create new sourc¢s of DOC.or.contribute towards a substantial change in existing sources of DOC 
31 in the,affected enviroru;nent. Maintenance activities "W'OUld not be. expected to cause any substantial 
3 2 change tn long-:t:·erm average DOC concentrations svch that the. MUNbeneficial use, or any other 
33 beneficiafuse, would be adversely affected anywhere in the affected environment. 

34 CEQA Conclusion: Relative to existing conditions, the NoAction.Alternative LLT would not result in 
3 5 any substantial change in long-term average DOC concentration upstream of the Delta or result in 
3 6 substantial increase in the frequency with which long-term average DOC concentrations exceeds 2, 
3 7 3, or 4 mg/L levels at the 11 assessment locations analyzed for the Delta. Modeled long-term 
38 average DOC concentrations would increase by no more than 0.1 mg/L at any single Delta 
39 assessment location (i.e., ::::;4% relative increase). The increases in long-term average DOC 
40 concentration that could occur within the Delta would not be of sufficient magnitude to adversely 
41 affect the MUN beneficial use, or any other beneficial uses, of Delta waters or waters of the SWP and 
42 CVP Service Area. Because DOC is not bioaccumulative, the increases in long-term average DOC 
43 concentrations would not directly cause bioaccumulative problems in aquatic life or humans. 
44 Finally, DOC is not causing beneficial use impairments and thus is not 303(d) listed for any water 
45 body within the affected environment. Thus, the increases in long-term average DOC that could 
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1 occur at various locations would not make any beneficial use impairment measurably worse. 
2 Because long-term average DOC concentrations would not be expected to increase substantially, no 
3 long-term water quality degradation with respect to DOC would be expected to occur and, thus, no 
4 significant impacts on beneficial uses would occur. This impact would be less than significant. No 
5 mitigation is required. 

6 Additional Conservation Measures 

7 Under the No Action Alternative, existing policies and programs would continue and CM2-CM22 
8 would not be implemented. 

9 Impact WQ-19: Effects on pathogens resulting from facilities operations and maintenance 

1 0 Upstream of the Delta 

11 Under the No Action Alternative LL T, the only pathogen sources expected to change in the 
12 watersheds upstream of the Delta relative to existing conditions wouldbeassociated with 
13 population growth, i.e., increased municipal wastewater dischargeS'and development contributing 
14 to increased urban runoff. 

15 Increased municipal wastewater discharges resulting frgm future phpulation growth would not be 
16 expected to measurably increase pathogen concentrations in receiving waters due to state and 
17 federal water quality regulations requiring disinfection of effluent discharges and the state's 
18 implementation of Title 2 2 filtration requirements fol'"many wastewater dischargers in the 
19 Sacramento River and San Joaquin River watersheds. 

2 0 Pathogen loading from urban areas would generally occur in association with both dry and wet 
21 weather runofffrom urban landscapes.'Municipal storm water regulations and petmits have become 
2 2 increasingly stringent in recent yeats, and such further regulation of urban stofinwater runoff is 
23 expected to continue in the future. Municipalities may implement best manci:gementpractices 
24 (BMPs) for reducing polh,ttap.tloadings from urban runoff, particularly in response to NPDES 
25 stormwater-related regtilatiOJ1Srequii'ing reduction of pollutant loadingin urban runoff. The ability 
2 6 of these BMPs to consistently reduce pathogen loadings and the extent offrtture implementation is 
2 7 uncertain, but would be expected to improve as new technologies are continually tested and 
28 implem:ented.Also, some of the urbanization may occur on lands used byother pathogens sources, 
2 9 such as grazing)ands, resulting in a change in patlmgen sot.ircf), but not necessarily an increase (and 
3 0 possibly a decrease) in pathogen loading. 

31 Pathogen concentrations in the Sacramento and San Joaquin Rivers have a minimal relationship to 
3 2 flow rate in these rivers, although most of the high concentrations observed have been during the 
3 3 wet months (Tetra Tech 2007). Further, urban runoff contributions during the dry season would be 
3 4 expected to be a relatively small fraction of the rivers' total flow rates. During wet weather events, 
35 when urban runoff contributions would be higher, the flows in the rivers also would be higher. 
3 6 Given the small magnitude of urban runoff contributions relative to the magnitude of river flows, 
3 7 that pathogen concentrations in the rivers have a minimal relationship to river flow rate, and the 
38 expected reduced pollutant loadings in response to NPDES stormwater-related regulations, river 
3 9 flow rate and reservoir storage reductions that would occur under the No Action Alternative LL T, 
40 relative to existing conditions, would not be expected to result in a substantial adverse change in 
41 pathogen concentrations in the reservoirs and rivers upstream of the Delta. As such, the No Action 
42 Alternative LL T would not be expected to substantially increase the frequency with which applicable 
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Water Quality 

Basin Plan objectives or U.S. EPA-recommended pathogen criteria would be exceeded in water 
bodies of the affected environment located upstream of the Delta or substantially degrade the 
quality of these water bodies, with regard to pathogens. 

For the same reasons given above, the No Action Alternative LLT is expected to have minimal effects 
on pathogen concentrations and water quality objective/ criteria exceedances in the reservoirs and 
rivers upstream of the Delta, relative to the No Action Alternative NT. 

Delta 

The Conceptual Model for Pathogens and Pathogen Indicators in the Central Valley and Sacramento
San joaquin Delta (Pathogens Conceptual Model; Tetra Tech 2007) provides a comprehensive 
evaluation of factors affecting pathogen levels in the Delta. The Pathogens Conceptual Model 
characterizes relative pathogen contributions to the Delta from the Sacramento and San Joaquin 
Rivers and various pathogen sources, including wastewater dischargesand urban runoff. 
Contributions from the San Francisco Bay to the Delta are not addressed. The Pathogens Conceptual 
Model is based on a database compiled by the Central Valley Drinki~g Water Policy Group in 2004-
2005, supplemented with data from Natomas East Main Drainage Canal Studies, North Bay Aqueduct 
sampling, and the USGS. Data for multiple sites in the Sacramento River and San Joaquin River 
watersheds, and in the Delta were compiled. Indicator species evalua~d include fecal coliforms, 
total coliforms, and E. coli. Because of its availability, Cryptosporidium and Giardia data for the 
Sacramento River also were evaluated. Key results of the aata evaluation are: 

Total coliform 

In the Sacramento Valley, the highest total coliform con.centrations (>10,0000 MPN/100 ml) were 
located near urban areas. 

Similarly high total coliform concentrations were not observed in the San.Joaquin Valley, because 
reported results were capped at about 2,400 MPN/100 ml, though a largeilumber oi' results were 

,, v 

reported as being greaterthan this value. 

The data should not to be interpreted to conclude that Sacramento River has l;ligher total coliform 
concentrations; rather, the "appearance" of the lower total coliform concentratipns in the San 
Joaquin Valley.is attributed to a lower upper limit of reporting(2,400 MPN/100 ml versus 10,000 
MPN/100 ml). 

E. coli 

Comparably high concentrations observed in the Sacramento River and San Joaquin River 
watersheds for waters affected by urban environments andiritensive agriculture. 

The highest concentrations in the San Joaquin River were not at the most downstream location 
monitored, but rather at an intermediate location near Hills Ferry. 

E. coli concentrations in the Delta were somewhat higher than in the San Joaquin River and 
Sacramento River, indicating the importance of in-Delta sources and influence of distance of 
pathogen source on concentrations at a particular location in the receiving waters. 

Temporal (seasonal) trends were weak, however, the highest concentrations in the Sacramento 
River were observed during the wet months and the lowest concentrations were observed in July 
and August. 
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1 Fecal coliform 

2 Limited data from which to make comparisons/observations. 

3 Cryptosporidum and Giardia 

4 Data available only for the Sacramento River. 

5 Often not detected and when detected, concentrations typically less than 1 organism per liter. 

6 There may be natural/artificial barriers/processes that limit transport to water. Significant die off of 
7 those that reach the water contribute to the low frequency of detection. 

8 The Pathogens Conceptual Model found that coliform indicators vary by orders of magnitudes over 
9 small distances and short time-scales. Concentrations appear to be more closely related to what 

10 happens in the proximity of a sampling station, rather than what happens in the larger watershed 
11 where significant travel time and concomitant pathogen die-off can occur. Sites in the Delta close to 
12 urban discharges had elevated concentrations of coliform organisms. The highest total coliform and 
13 E. coli concentrations were observed in the discharge from the Natoillas East Main Drainage Canal 
14 and several stations near sloughs, indicating the relative influence of urban and wildlife pathogen 
15 sources on receiving water concentrations. 

16 The effects of the No Action Alternative LL T relative to existing conditions would be changes in the 
17 relative percentage of water throughout the Delta being comprised of various source waters (i.e., 
18 water from the Sacramento River, San Joaquin River, "Bay water, eastside tributaries, and 
19 agricultural return flow), due to potential changes in inflows particularly from the Sacramento River 
2 0 watershed due to increased water demands and somewhat modified SWP and CVP operations. 
21 However, it is expected there would be no subStantial change in Delta pathogep concentrations in 
2 2 response to a shift in the !Jelta source water percentages under this alternative or substantial 
2 3 degradation of these water bodies, with rega~d to pathogens. This conclusionis based on the 
24 Pathogens Conceptual Mod~l, whic.h fotmd. that pathogen sources in close proximity to apelta site 
2 5 appear to have the greatest influence on pathogen levels at the site, rather than the primary 
2 6 source( s) of water to the .site.ln-Deltapotential pathogen sources, ind uding water-based recreation, 
2 7 tidal habitat, wildlife, and livestock-related uses, would continue under this alternative. 

28 For the same reason5given above, the No Action Alternative LbTis expected to have minimal effects 
29 on pathogen concentrations in the Delta relative to the No Action Alternative NT. 

30 SWP/CVP Export Service Areas 

31 The No Action Alternative LL Tis not expected to result in substantial changes in pathogen levels in 
3 2 Delta waters, relative to existing conditions and the No Action Alternative NT. As such, there is not 
3 3 expected to be substantial, if even measurable, changes in pathogen concentrations in the SWP /CVP 
34 Export Service Areas waters under the No Action Alternative LLT, relative to existing conditions and 
3 5 the No Action Alternative NT. 

36 CEQA Conclusion: There would be no substantial, and likely no measurable, long-term increase in 
3 7 pathogen concentrations in the rivers and reservoirs upstream of the Delta, in the PlanArea, or the 
38 SWP /CVP Export Service Areas waters under the No Action Alternative LLT relative to existing 
39 conditions. As such, this alternative is not expected to cause additional exceedance of applicable 
40 water quality objectives by frequency, magnitude, and geographic extent that would cause adverse 
41 effects on any beneficial uses of waters in the affected environment. Because pathogen 
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concentrations are not expected to increase substantially, no long-term water quality degradation 
for pathogens is expected to occur and, thus, no adverse effects on beneficial uses would occur. The 
San Joaquin River in the Stockton Deep Water Ship Channel is Clean Water Act section 303(d) listed 
for pathogens. Because no measurable increase in Deep Water Ship Channel pathogen 
concentrations are expected to occur on a long-term basis, further degradation and impairment of 
this area is not expected to occur. Finally, pathogens are not bioaccumulative constituents. This 
impact is considered to be less than significant. No mitigation is required. 

Impact WQ-21: Effects on pesticide concentrations resulting from facilities operations and 
maintenance 

Upstream of the Delta 

Pyrethroid and OP insecticides are applied to agricultural fields, orchards, row crdps, and confined 
animal facilities on an annual basis, with peaks in agricultural application during the winter 
dormant season (January-February) and during field cropping in the spring and summer. 
Applications of diuron occur year-round, but the majority of diuron is applied to road rights-of-way 
as a pre-emergent and early post emergent weed treatment during tli€! late f<ill and early winter 
(Green and Young, 2006). Pyrethroid insecticides and urban use herbicides are additionally applied 
around urban and residential structures and landscapeson an annual basis. These applications 
throughoutthe upstreamwatershedrepresentthe source and potential pool of these pesticides that 
may enter the rivers upstream of the Delta by wayofsurftrce runoff and/or drift. Principal factors 
contributing to pesticide loading in the Sacramento River watershed include the amount of pesticide 
used and amount of precipitation (Guo et aL1 2 004). Although urban dry weather runoff occurs, this 
is generally believed to be less significant source of pesticides to main stem receiving waters, but for 
pyrethroids a recent study concludedthat mutri:cipal wastewater treatment pl~nts in Sacramento 
and Stockton represent a continuous year~round source of pyrethroids to the lower Sacramento and 
San Joaquin River's (Westonand Lydy., 201(}). 

Pesticide-related toxicity has historically been observed throughout the affected environment 
regardless of season or water year type; however, toxicity is generally obServed with increased 
incidence during spring and sumnfer months of April to June, coincident with the peak in irrigated 
agricult~reinthe SacramentJ:r~ndSan Joaquin Valleys, as well~~ the winter r~iny season, 
particularly December through February, coincident wit~ urban ~nd agricultural stormwater runoff 
and the orchard.dormatrt spraying season (Fox and Archibald 1997). Although 0 P insecticide 
incidence and related toxicity can be observed throughout the year, diazinon is most frequently 
observed during the winter months and chlorpyrfos is most frequently observed in the summer 
irrigation montns. (Central Valley Regional Water Qualitypontrol Board 2007). These seasonal 
trends coincide with their use, where diazinon is principallyl.lsed as an orchard dormant season 
spray, and chlorpyrifos is primarily used on crops during the summer. 

Application of diu ron peaks in the late fall and early winter. Coincidently, diuron is found most 
frequently in surface waters during the winter precipitation and runoff months of January through 
March (Miller et al. 2005), although diruon can be found much less frequently in surface waters 
throughoutthe year (Johnson et al., 2010). 

Monitoring for pyrethroid insecticides in main-stem rivers is limited and detections are rather few. 
With the replacement of many traditionally 0 P related uses, however, it is conservatively assumed 
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Water Quality 

that pyrethroid incidence and associated toxicity could ultimately take a pattern of seasonality 
similar to that of the chlorpyrifos or diazinon. 

In comparison to the Valley floor, relatively small amounts of pesticides are used in watersheds 
upstream of project reservoirs. Water released from reservoirs flow through urban and agricultural 
areas at which point these waters may acquire a burden of pesticide from agricultural or urban 
sourced discharges. These discharges with their potential burden of pesticides are effectively 
diluted by reservoir water. Under the No Action Alternative, no activity of the SWP or CVP would 
substantially drive a change in pesticide use, and thus pesticide sources would remain unaffected. 
Nevertheless, changes in the timing and magnitude of reservoir releases could have an effect on 
available dilution capacity along river segments such as the Sacramento, Feather, American, and San 
Joaquin Rivers. 

Under the No Action Alternative LLT, winter (November-March) and summer (April-October) 
season average flow rates on the Sacramento River at Freeport, American River at Nimbus, Feather 
River at Thermalito and the San Joaquin River at Vernalis would change relative to existing 
conditions and No Action Alternative NT. Averaged over the entire period Qf record, seasonal mean 
flow rates would largely remain unchanged on the SacramentoRiver and Feather Rivers (Appendix 
8L, Seasonal average flows Tables 1-4). Summer average flow rates on th:e American River would 
decrease by 16% relative to existing conditions and 12% relative to No Action Alternative NT. 
During the winter months, however, average flow rates would increase by as much as 9% on the 

' ~,, 

American River. Similarly, summer average flow rates m the San Joaquin River would decrease by 
12% relative to existing conditions and 11% rel .. ativete No Action Alternative NT, while winter 
average flow rates would increase slightly. 

As previously stated, historically chlorpyrifos is used in greater amounts in agriculture in the 
summer, and consequentlyobserved in surface Vll:~ters with greater frequency in the summer, while 
diazinon and diuron are usedand Clbserved.tn surface water with greater freqp.ency in the winter. 
While flow reductions in the summer on the Xmerican River would not coincide with urban 
stormwater discharges, sp.n:tmer flow reductions on the San Joaquin River would correspond to the 
agricultural irrigation season .. However, summer average flow reductions of up to 12%, relative to 
existing conditions, ~re n<>ttronsidered of sufficient magnitude t~ substantially increase in-river 
concentrations or alter the long-term risk of pesticide-related effects onaquatic life beneficial uses. 

Delta 

Sources of diuron, OP and pyrethroid insecticides to the Plan Area include direct input of surface 
runoff from in-t>elta agriculture and Delta urbanized areas as well inputs from rivers upstream of 
the Delta. Similar to Upstream of the Delta, CVP /SWP operatio:tis would not affect these sources. 

Studies documenting pesticide associated toxicity in the Delta demonstrate the dynamic nature of 
pesticide input. Pesticide loads entering the Delta, but originating outside of the Delta, do so 
typically in pulses and particularly after significant precipitation induced surface runoff events 
(Kuivilla and Foe 1995). Through the greater hydraulic capacity of the Delta, and through tidal 
mixing, these pulses become diluted and spread about the Delta. Although it is difficult to 
definitively conclude that either the Sacramento River or San Joaquin River is a consistently 
dominant source of pesticide, a compilation of Delta diazinon and chlorpyrifos data suggest that 
these two OP insecticides have both been more frequently observed in the San Joaquin River, and at 
concentrations more frequently exceeding OP specific aquatic life criteria (Central Valley Regional 
Water Quality Control Board 2006). 
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No similar observation as to incidence frequency can be made regarding pyrethroid insecticides, 
primarily owing to a dearth of monitoring data. Pyrethroid insecticides have been observed in Delta 
waterways, but there is little evidence supporting any particular geographic or seasonal trend 
(Werner et al, 2010). Unlike that for chlorpyrifos and diazionon, data for pyrethroids are insufficient 
to determine the relative loading from particular source waters. 

Diuron has been detected in the Delta throughoutthe year, but with greater magnitude and 
frequency during the winter storm season. Unlike that for chlorpyrifos and diazionon, data for 
diuron are insufficient to determine the relative loading from particular source waters. 

Granting the assessment challenges imposed by data limitations, there does appear sufficient 
information to suggest that the San Joaquin River, in comparison to the Sacramento River, is a 
greater contributor of OP insecticides in terms of greater frequency of incidence and presence at 
concentrations exceeding water quality benchmarks. Although data is insuffic.ientto make similar 
observations pertaining to diuron, trends in pyrethroid use suggest thatpyrethroid insecticides may 
in the near future reflect the historic trends of OP insecticides, namely that of relative frequency, 
magnitude, seasonality and geographic distribution. Based on theS"e general observations, this 
assessment utilizes source water fingerprinting to make qualitative judgments as to increased risk 
of pesticide related aquatic life toxicity and judgments as to the possibility of associated long-term 
degradation to water quality. 

Percent change in monthly average source water fraction were evaluated for the modeled 16-year 
(1976-1991) hydrologic period and a representativadro~ght period (1987 -1991 ), with special 
attention given to changes in San Joaquin Rivpr, 'Sac:ame!lto River and Delta Agriculture sources 
water fractions. For the No Action Alternative LLT,'Sa.n Joaquin River fractions would not increase 
more than 10% at any of the Umodele(j assessment locations, with exception to Jones pumping 
plant during the modeled drought period, where San Joaquin River fraction w<mld increase 12-14% 
in October and November relative to .. existing conditions, yet would continue to represent less than 
43% of the total source water vo~um~ (Appendix 8D, Source Water Fingerp:rinting). Similarly, 
Sacramento River fractions!W'ould not increase more than 10% at any of the 11 modeled assessment 
locations, with exceptio:nto Buckley Cove, where Sacramento fractions Would inc;rease as much as 
23-28% in Octoberand November of the modeled drought period n:Hative to No Action Alternative 
NT. However, these large fra(:'tiqnal increases in Sacramento River occur through near equal 
replacement of San Jbaquin River water and, as such1would likely represent an overall decrease in 
risk of pesticide,.related toxicity to aquatic life. Th.ere would be no modeled increases in Delta 
agricultunHfraC'tions greater than 2%. 

These modeledchanges in the source water fractions of Sacramento, San Joaquin and Delta 
agriculture water are not of sufficient magnitude to substantially alter the long-term risk of 
pesticide-related toxicity to aquatic life within the Delta, nor would such changes result in adverse 
pesticide-related effects on any other beneficial uses of Delta waters. 

SWP/CVP Export Service Areas 

Assessment of effects in SWP and CVP Export Service Areas is based on effects seen in the Delta at 
the Banks and Jones pumping plants. Under the No Action Alternative LLT, Sacramento, San Joaquin 
and in-Delta Agricultural source water fractions at Banks would not increase more than 5% in any 
month relative to existing conditions and No Action Alternative NT (Appendix 8D, Source Water 
Fingerprinting). At Jones during the modeled drought period, San Joaquin River source water 
fractions would increase by as much as 12-14% in October and November relative to existing 
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1 conditions, yet would continue to represent less than 43% of the total source water volume. These 
2 modeled changes in the source water fractions of Sacramento, San Joaquin and Delta agriculture 
3 water are not of sufficient magnitude to substantially alter the long-term risk of pesticide-related 
4 toxicity to aquatic life beneficial uses, or any other beneficial uses, in water bodies of the SWP and 
5 CVP service area. 

6 CEQA Conclusion: Relative to existing conditions, the No Action Alternative LLT would not result in 
7 any substantial change in long-term average pesticide concentration or result in substantial increase 
8 in the anticipated frequency with which long-term average pesticide concentrations would exceed 
9 aquatic life toxicity thresholds or other beneficial use effect thresholds upstream of the Delta, at the 

10 11 assessment locations analyzed for the Delta, or the SWP and CVP service area. Numerous 
11 pesticides are currently used throughout the affected environment, and while some of these 
12 pesticides may be bioaccumulative, those present-use pesticides for which there is sufficient 
13 evidence for their presence in waters affected by SWP and CVP operatians (i.e., diaiinon, 
14 chlorpyrifos, diuron, and pyrethroids) are not considered bioaccumulattve, and thus changes in their 
15 concentrations would not directly cause bioaccumulative problemsin aquatic life or humans. 
16 Furthermore, while there are numerous 303( d) listings throug!lbut the affeccted environment that 
17 name pesticides as the cause for beneficial use impairment, the modeled changes in upstream river 
18 flows and Delta source water fractions would not be expected to make any of these beneficial use 
19 impairments measurably worse. Because long-term average pe'sticideconcentrations are not 
2 0 expected to increase substantially, no long-term water quality degradation with respect to 
21 pesticides is expected to occur and, thus, no adverse effects on beneficial uses would occur. This 
2 2 impact is considered to be less than significant Nll mitigation is required. 

2 3 Additional Conservation Measures 

2 4 Under the No Action Alternative, existin~fpolicies and programs would be continued and none of the 
25 CM2-CM22 associated withthe actionalter11;atives would be implemented. 

2 6 Impact WQ-23: Effects on pl:lospltorus concentrations resulting from facilities operations and 
2 7 maintenance 

2 8 Upstream of the /Jelta 

29 A conceptual modefofnutrients in the Delta stated that: "previous attempts to relate concentration 
3 0 data to flow data in the Central Valley and Delta showed little correlation between the two variables 
31 (Tetra Tech, 2006, Conceptual Model for Organic Carbon in the Central Valley). One possible reason 
3 2 is that the Central Valley and Delta system is a highly managed system with flows controlled by 
33 major reservoirs on most rivers" (Tetra Tech 2006:41 to4-2).Attempts made in the Nitrate section 
34 of this chapter also showed weak correlation between nitrate and flows for major source waters to 
3 5 the Delta. Correlations between average dissolved orthophosphate concentrations and average 
3 6 flows in the San Joaquin and Sacramento Rivers were derived for this analysis Figure 61 and Figure 
3 7 62 ().As expected, neither correlation is very strong, although over the large range in flows for the 
38 Sacramento River, the correlation is stronger than for the San Joaquin River. However, over smaller 
39 changes in flows, neither correlation can function as a predictor of phosphorus concentrations 
40 because the variability in the data over small to medium ranges of flows (i.e.,< 10,000 CFS) is large. 

41 Because phosphorus loading to waters upstream of the Delta is not anticipated to change, and 
42 because changes in flows do not necessarily result in changes in concentrations or loading of 
43 phosphorus to these water bodies, substantial changes in phosphorus concentration are not 
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1 anticipated for the No Action Alternative LLT, relative to existing conditions or No Action NT. Any 
2 negligible changes in phosphorus concentrations that may occur in the water bodies of the affected 
3 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
4 extent that would adversely affect any beneficial uses or substantially degrade the quality of these 
5 water bodies, with regards to phosphorus. 

6 Delta 

7 Because phosphorus concentrations in the major source waters to the Delta are similar for much of 
8 the year, phosphorus concentrations in the Delta are not anticipated to change substantially on a 
9 long term-average basis. Phosphorus concentrations may increase during January through March at 

10 locations where the source fraction of San Joaquin River water increases, due to the higher 
11 concentration of phosphorus in the San Joaquin River during these months compared to Sacramento 
12 River water or San Francisco Bay water. Based on the DSM2 fingerprinting results. (see Appendix D), 
13 together with source water concentrations show in Figure 60, the magnitude of irtcreases during 
14 these months may range from negligible up to approximately 0.05 mgjL. However, there are no 
15 state or federal objectives/ criteria for phosphorus and thus any increases would not ca,use 
16 exceedances of objectives/ criteria. Because algal growth rates are limited by availability of light in 
17 the Delta, increases in phosphorus levels that may occur at some locations an(j times within the 
18 Delta would be expected to have little effect on primary productiv\tyinthe Delta. Moreover, such 
19 increases in concentrations would not be anticipated to be 'Of frequency; magnitude and geographic 
2 0 extent that would adversely affect any beneficial uses or substantially degrade the water quality at 
21 these locations, with regards to phosphorus. · 

22 SWP/CVP Export Service Areas 

2 3 Assessment of effects of phosphorus in th~ $WP anei ..CVP Export Service Areas is based on effects on 
24 phosphorus atthe Banks and Jones p1.,1rnpingplants. 

2 5 As noted in the Delta Region sectian above, phosphorus concentrations ih the D'elta (including Banks 
2 6 and Jones pumping plants) are not anticipatefi to change substantially on a long terin-average basis. 
27 During January through March, phospnorus concentrations may increase as a resulto(U1bre San 
28 Joaquin River water reaching Banks and Jones pumping plants and thehigher concentration of 
29 phosphorus in the San Joaquin River. However, based on the DSM2 (ingerprintingresults (see 
3 0 Appendix D), together with:sourcewater concentrations show in Figure 60, the."magnitude of this 
31 increase is expected to be negligible ( <0.01 mg/L-P). Additionally, there are no state or federal 
3 2 objectives forphpsphorus. Moreover, given the manyfactors that oontribute to potential algal 
3 3 blooms 'in the SWP and CVP canals within the Export ServiceArea, and the lack of studies that have 
34 shown a direct relationship between nutrient concentrations in the canals and reservoirs and 
3 5 problematic afgal.blooms in these water bodies, there is no basis to conclude that any seasonal 
3 6 increases in phosphorus concentrations at the levels expected under this alternative, should they 
3 7 occur, would increase the potential for problem algal blooms in the SWP and CVP Export Service 
38 Area. 

39 Any increases in phosphorus concentrations that may occur in water exported via Banks and Jones 
40 pumping plants are not expected to result in adverse effects to beneficial uses of exported water or 
41 substantially degrade the quality of exported water, with regards to phosphorus. 

42 CEQA Conclusion: There would be no substantial, long-term increase in phosphorus concentrations 
43 in the rivers and reservoirs upstream of the Delt<\ in the Delta Region, or the waters exported to the 
44 CVP and SWP service areas under the No Action Alternative LLT relative to existing conditions. As 
45 such, this alternative is not expected to cause additional exceedance of applicable water quality 
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1 objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
2 on any beneficial uses of waters in the affected environment. Because phosphorus concentrations 
3 are not expected to increase substantially, no long-term water quality degradation is expected to 
4 occur and, thus, no adverse effects to beneficial uses would occur. Phosphorus is not 303 (d) listed 
5 within the affected environment and thus any minor increases than may occur in some areas would 
6 not make any existing phosphorus-related impairment measurably worse because no such 
7 impairments currently exist. Because phosphorus is not bioaccumulative, minor increases that may 
8 occur in some areas would not bioaccumulate to greater levels in aquatic organisms that would, in 
9 turn, pose substantial health risks to fish, wildlife, or humans. This impact is considered to be less 

10 than significant. No mitigation is required. 

11 Impact WQ-25: Effects on selenium concentrations resulting from facilitiesoperations and 
12 maintenance 

13 [Note to Lead Agencies: This assessment is in preparation]. 

14 ImpactWQ-27: Effects on trace metal concentrations resulting~rom fa(}ilities operations and 
15 maintenance 

16 Upstream of the Delta 

17 Relative to existing conditions, under the No Action Alternative LLT sources of trace metals would 
18 not be expected to change substantially with exception to saurces related to population growth, 
19 such as increased municipal wastewater discharge:; and development contributing to increased 
2 0 urban runoff. Facility operations could have an effect on these sources if concentrations of dissolved 
21 metals were closely correlated to river flow, suggesting that changes in river flow, and the related 
2 2 capacity to dilute these sources, couldultimatelyhave a substantial effect on long-term metals 
2 3 concentrations. 

2 4 On the Sacramento River, available dissOlved trace metals data and river flow at Freeport are poorly 
2 5 associated (Appendix 8N, Figt.l:t:e 1 and 2). Similarly, dissolved copper,iron, and manganese 
2 6 concentrations on the San Joaquin River at Vernalis are poorly associated: While there is an 
2 7 insufficient number of data for the other trace metals to observe trends at Vernalis, it is reasonable 
28 to assumetliat these,metals similarly show poor association to ~an Joaquin River flow, as shown for 
29 the corresponding dissolved metals on the Sacramento River. ·· 

3 0 Given the poor association of dissolved trace metal concentrations with flow, river flow rate and 
31 reservoir storage reductions that would occur under the No Action Alternative LL T, relative to 
32 existing conditions, would not be expected to result in a subs~antial adverse change in trace metal 
3 3 concentrations in the reservoirs and rivers upstream of the Delta. As such, the No Action Alternative 
34 LL T would not be expected to substantially increase the frequency with which applicable Basin Plan 
3 5 objectives or CTR criteria would be exceeded in water bodies of the affected environment located 
3 6 upstream of the Delta or substantially degrade the quality of these water bodies, with regard to trace 
37 metals. 

38 For the same reasons given above, the No Action Alternative LLT is expected to have minimal effects 
39 on trace metal concentrations and water quality objective/ criteria exceedances in the reservoirs and 
40 rivers upstream of the Delta, relative to the No Action Alternative NT. 
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1 Delta 

2 For metals of primarily aquatic life concern (copper, cadmium, chromium, led, nickel, silver, and 
3 zinc), average and 95th percentile trace metal concentrations of the primary source waters to the 
4 Delta are very similar, with difference typically not greater than a factor of 2 to 5 (Appendix 8N, 
5 Table Metals-1 and 2). For example, average dissolved copper concentrations on the Sacramento 
6 River, San Joaquin River, and Bay (Martinez) are 1.7 ~g/L, 2.4 ~g/L, and 1.7 ~g/L, respectively. The 
7 95th percentile dissolved copper concentrations on the Sacramento River, San Joaquin River, and 
8 Bay (Martinez) are 3.4 ~g/L, 4.5 ~g/L, and 2.4 ~g/L, respectively. Given this similarity, very large 
9 changes in source water fraction would be necessary to effect a relatively small change in trace 

10 metal concentration at a particular Delta location. Moreover, average and 95th percentile trace metal 
11 concentrations for these primary source waters are all below their respective Water quality criteria, 
12 including those that are hardness-based without a WER adjustment (Tables M1 and M2). No mixing 
13 of these three source waters could result in a metal concentration greater thap: the highest source 
14 water concentration, and given that the average and 95th percentile source water concentrations for 
15 copper, cadmium, chromium, led, nickel, silver, and zinc do not exceed their respective criteria, more 
16 frequent exceedances of criteria in the Delta would not occur Utl.derthe operational scenario for this 
17 alternative. 

18 For metals of primarily human health and drinking water concern (arsenic, iron, manganese), 
19 average and 95th percentile concentrations are also very similar. The arsenic criterion was 
2 0 established to protect human health from the effects oflong-term chronic exposure, while secondary 
21 maximum contaminant levels for iron and manganese were e~tablished as reasonable goals for 
2 2 drinking water quality. The primary source water average concentrations for arsenic, iron, and 
23 manganese are below these criteria. No mixing of these three source waters could result in a metal 
2 4 concentration greater than the highest sc;mrcewater concentration, and given that the average water 
2 5 concentrations for arsenic, iron, and manganese do not exceed water qualfty criteria, more frequent 
2 6 exceedances of drinking water criteria in the pelta would not be expected to occur under this 
2 7 alternative. 

%,, 

2 8 Relative to existing conditions, facilities operation under the No Action Alternative LL T would result 
29 in negligible change in trace rrietal concentrations throughoutthe Delta.'I:he No Action Alternative 
3 0 LL T would not be expected tosubstantially increase the frequency withWhich applicable Basin Plan 
31 objectives or C:TR criteria w;~ld be exceeded in the Delta or substantially; degrade the quality of 
3 2 water in the Delta, with regard to trace metals. 

3 3 For the same reasons given above, the No Action Alternative LLT is expected to have minimal effects 
34 on trace metal concentrations and water quality objective/ criteria exceedances in Delta, relative to 
3 5 the No Action Alternative NT 

3 6 SWP /CVP Export Service Areas 

3 7 The No Action Alternative LL Tis not expected to result in substantial changes in trace metal 
38 concentrations in Delta waters, relative to existing conditions and the No Action Alternative NT. As 
39 such, there is not expected to be substantial changes in trace metal concentrations in the SWP /CVP 
40 export service area waters, exported from the Delta through the south Delta pumps, under the No 
41 Action Alternative LLT, relative to existing conditions and the No Action Alternative NT. 

42 CEQA Conclusion: There would be no substantial long-term increase in trace metal concentrations 
43 in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the SWP /CVP export 
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1 service area waters under the No Action Alternative LL T relative to existing conditions. As such, this 
2 alternative is not expected to cause additional exceedance of applicable water quality 
3 objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
4 on any beneficial uses of waters in the affected environment. Because trace metal concentrations are 
5 not expected to increase substantially, no long-term water quality degradation for trace metals is 
6 expected to occur and, thus, no adverse effects to beneficial uses would occur. Furthermore, 
7 negligible change in long-term trace metal concentrations throughout the affected environment 
8 would not be expected to make any existing beneficial use impairments measurably worse. The 
9 trace metals discussed in this assessment are not considered bioaccumulative, and thus would not 

10 directly cause bioaccumulative problems in aquatic life or humans. This impact is considered to be 
11 less than significant. No mitigation is required. 

12 Additional Conservation Measures 

13 Under the No Action Alternative, existing policies and programs would l;)e continued .and none of the 
14 CM2-CM22 associated with the action alternatives would be implemented. 

15 Impact WQ-29: Effects on TSS and turbidity resulting from facilittesoperations and 
16 maintenance 

1 7 Upstream of the Delta 

18 TSS concentrations and turbidity levels in rivers upstream of the Delta are affected primarily by: 1) 
19 TSS concentrations and turbidity levels of thl;! water released from the upstream reservoirs, 2) 
2 0 erosion occurring within the river channel beds, which isaffected by river flow velocity and bank 
21 protection, 3) TSS concentrations and turbidity levels of tributary inflows, point-source inputs, and 
2 2 non point runoff as influenced by surroti:t1ding land uses; and 4) phytoplankton, zooplankton and 
23 other biological material inthe wat~r. 

24 The No Action Alternative LLT would alter the magnitude and timing ofw~ter.releases from 
2 5 reservoirs upstream of the Delta relative to existing conditions, altering downstream river flows 
26 relative to existing conditions. With respect to TSS and turbidity, anincrease in river flow is 
2 7 generally the concern, as this incr¢ases shear stress on the channel, suspending particles resulting in 

' ~~ ~~ ~"( 

28 higher TSS<;on.centiations arn:fttfrbidity levels. Schoellhamer eta!. (200'7) noted that suspended 
29 sediment concentratitin was more affected by season than flow, with the higher concentrations for a 
3 0 given flow rate occurring during "first flush eventS" and lower concentrations occurring during 
31 spring snowmelt events. Because of such a relationship, the changes in mean monthly average river 
3 2 flows under theN: o Action Alternative LL T are not expected to aause river TSS concentrations or 
3 3 turbidity levels (highs, lows, typical conditions) to be outside the ranges occurring under existing 
34 conditions. Consequently, this alternative is expected to have minimal effect on TSS concentrations 
3 5 and turbidity levels in the reservoirs and rivers upstream of the Delta, relative to existing conditions. 

3 6 Changes in land use that would occur relative to existing conditions could have minor effects on TSS 
3 7 concentrations and turbidity levels throughout this portion of the affected environment. Site-specific 
38 and temporal exceptions may occur due to localized temporary construction activities, dredging 
39 activities, development, or other land use changes. These localized actions would generally require 
40 agency permits that would regulate and limit both their short-term and long-term effects on TSS 
41 concentrations and turbidity levels to less-than-substantiallevels. 
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Water Quality 

For the same reasons given above, the No Action Alternative LLT is expected to have minimal effect 
on TSS concentrations and turbidity levels in reservoirs and rivers upstream of the Delta relative to 
the No Action Alternative NT. 

Delta 

TSS concentrations and turbidity levels in Delta waters are affected by TSS concentrations and 
turbidity levels of the Delta inflows (and associated sediment load). TSS concentrations and 
turbidity levels within Delta waters also are affected by fluctuation in flows within the channels due 
to the tides, with sediments depositing as flow velocities and turbulence are low at periods of slack 
tide, and sediments becoming suspended when flow velocities and turbulence increase when tides 
are near the maximum. TSS and turbidity varia1ions can also be attributed to phytoplankton, 
zooplankton and other biological material in the water. 

Under the No Action Alternative LLT there would be no project actions iplplernented.within or 
affecting the Delta region of the affected environment. Any land use changes that may occur under 
this alternative would not be expected to have permanent, substantial effects on TSS concentrations 
and turbidity levels of Delta waters, relative to existing conditions. Furthermore, this alternative 
would not cause the TSS concentrations or turbidity levels in the rivers contributing inflows to the 
Delta to be outside the ranges occurring under existing conditions. Consequently, this alternative is 
expected to have minimal effect on TSS concentrations:~~d turbidjt~Ievels in the Delta region, 
relative to existing conditions. As such, any minor TSS anq turbidity changes that may occur under 
the No Action Alternative LLT would not be of sufficient frequfi:!ncy, magnitude, and geographic 
extent that would result in adverse effects onbetreficial"U.ses in the Delta region, or substantially 
degrade the quality of these water bodies, with regard to TSS and turbidity. 

For the same reasons given above, the No Action ~lternative LL Tis exp~ct.ed to have minimal effect 
on TSS concentrations and turbiditylevels in Delta waters relative to theN o Acti(!)n Alternative NT. 

SWP/CVP Export Service Areas 

The No Action Alternative LL'f is expected to have minimal effect on 'J'SS ctmcentrations and 
turbidity levels in Delta Waters, im;luding water exported at the south Delta pumps, relative to 
existing c~nditions.and the No ~ction Alternative NT. As such,th:~ No Action Alternative LLT is 
expected. to ha'{e minimal effect on TSS concentrationsand turbidity levels in the SWP /CVP Export 
Service Areas waters relative to existing conditions and the No Action Alternative NT. 

CEQA ConcluS-ion: The No Action Alternative LLT would have minimal effect on TSS concentrations 
and turbidity levels Upstream of the Delta, in the Plan Area, and the SWP /CVP Export Service Areas 
relative to existing conditions. Therefore, this alternative is not expected to cause additional 
exceedance of applicable water quality objectives where such objectives are not exceeded under 
existing conditions. Because TSS concentrations and turbidity levels are not expected to be 
substantially different from existing conditions, long-term water quality degradation is not 
expected, and, thus, beneficial uses are not expected to be adversely affected. Finally, TSS and 
turbidity are neither bioaccumulative nor Clean Water Act section 303(d) listed constituents. This 
impact is considered to be less than significant. No mitigation is required. 

Impact WQ-31: Water quality impacts resulting from construction-related activities 

Under the No Action Alternative, existing facilities and operations would be continued and none of 
the conservation measures CM1-CM22 associated with the BDCP alternatives would be 
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Water Quality 

implemented. However, construction activities would occur in the affected environment over time 
that are not directly associated with the BDCP alternatives (herein termed "non-BDCP" effects). 
Routine non-BDCP construction activities that may occur for urbanization and infrastructure to 
accommodate population growth would generally be anticipated to involve relatively dispersed, 
temporary, and intermittent land disturbances across the affected environment, and no major non
BDCP infrastructure construction projects are identified under the No Action Alternative. Potential 
construction-related water quality effects associated with non-BDCP activities may include 
discharges of turbidity /TSS due to the erosion of disturbed soils and associated sedimentation 
entering surface water bodies or other construction-related wastes (e.g., concrete, asphalt, cleaning 
agents, paint, and trash). Additionally, the use of heavy earthmoving equipment may result in spills 
and leakage of oils, gasoline, diesel fuel, and related petroleum contaminants used in the fueling and 
operation of such construction equipment. 

Some construction-related contaminants, such as polycyclic aromatic hydrocarbons{PAHs) that 
may be in some fuel and oil petroleum byproducts, may be bioaccumulative in aquatic and 
terrestrial organisms. Construction activities also may disturb areas where bioaccumulative 
constituents are present in the soil (e.g., mercury, selenium, organochlorine pesticides), or may 
disturb soils that contain constituents included on the Section 303(d)lists of impaired water bodies 
in the affected environment However, intermittent and temp.oraryconstruction-related activities 
would not be anticipated to result in contamin~mt discharges of substl:l.ntial magnitude or duration 

"""""" 

to contribute to long-term bioaccumulation processes, or cause measureable long-term degradation 
such that existing 303 (d) impairments would be made disternibly worse or TMDL actions to reduce 
loading would be adversely affected. 

It is assumed that non-BDCP constructicm activities would be regulated, as necessary, under state 
and local grading and erosion control regulations, proponent-defined CEQA-NEPA mitigation 
measures and Best Management Practice~(BMPs )1 and applicable environmentalpermits such as 
the State Water Board's NPDES StormwaterG~neral Permit for Storm water Discharges Associated 
with Construction and Land DistUrbance Activities (Order No. 2009-0009-DWQ/NPDES Permit No. 
CAS000002), project-speciricwastedischarge requirements (WDRs) or CWA Section 401 water 
quality certification from the appropriate Regional Water Board, CalirorniaDepa?tment of Fish and 
Game (D FG) Streambed Alteration Agreements, and U.S. Army Corps of Engin~ers (USACE) CW A 
Section 4()4 dredge and fill permits. Consequently, relative to the. existing conditions, the potential 
contaminant discharges associated with construction-related activities that may occur under the No 
Action Alt~,rnative LLT\vould be avoided and minimized upon implementation of BMPs and 
adherence to permit terms and conditions. Consequently, construction-related activities would not 
be expected tel cause constituent discharges of sufficient magnitUde to result in a substantial 
increased frequency of exceedances of water quality objectives/ criteria, or substantially degrade 
water quality with respect to the constituents of concern, and thus would not adversely affect any 
beneficial uses in water bodies upstream of the Delta, within the Delta, or in the SWP and CVP 
service area. 

CEQA Conclusion: Construction-related contaminant discharges would be temporary and 
intermittent in nature and would involve negligible, if any, discharges ofbioaccumulative or 303(d) 
listed constituents to water bodies of the affected environment. As such, construction activities 
would not contribute measurably to bioaccumulation of contaminants in organisms or humans or 
cause 303(d) impairments to be discernibly worse. Relative to existing conditions, the construction
related effects would not be expected to cause or contribute to a substantial increased frequency of 
exceedances of water quality objectives/criteria, or substantially degrade water quality on a long-
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1 term average basis with respect to the constituents of concern, and thus would not adversely affect 
2 any beneficial uses in water bodies upstream of the Delta, within the Delta, or in the SWP and CVP 
3 service area. Based on these findings, this impact is determined to be less than significant. No 
4 mitigation is required. 

5 

6 

8.3.4.2 Alternative 1A-Dual Conveyance with Tunnel and Intakes 1-5 
(15,000 cfs; Operational Scenario A) 

7 Alternative 1A would convey up to 15,000 cfs of water from the north Delta to the south Delta 
8 through pipelines/tunnels via five screened intakes on the east bank of the Sacramento River 
9 between Clarksburg and Walnut Grove. A new Byron Tract Forebay, adjacent to and south of Clifton 

10 Court Forebay, would be constructed which would provide water to the south Delta pumping plants. 
11 Water supply and conveyance operations would follow the guidelines described as Scenario A, 

12 which does not include fall X2. CM1-CM3 would improve the routing, timing, aiui amount of flow 
13 through the Delta. CM4-CM11 would restore, enhance, and manage physical habitats on a natural 
14 community scale. CM11-CM22 are designed to reduce other stressorsori a species scale; See Chapter 
15 3, Description of Alternatives, for additional details on Alternative 1A. 

16 Impact WQ-1: Effects on ammonia concentrations resulting from facilities operations and 
17 maintenance (CM1) 

18 Upstream of the Delta 

19 For the same reasons stated for the No Action Alternative LLT, Alternative 1A LLT would have 
2 0 negligible, if any, effect on ammonia concentrations in the rivers and reservoirs upstream of the 
21 Delta relative to existing conditions and the No Action Alternative NT and LLT. Any negligible 
2 2 increases in ammonia-N concentrationsthat could occur in the water bodies of the affected 
2 3 environment in the Upstre;m of the Delta R~gion would not be of frequency,.niagnitude, and 
24 geographic extent that would adversely affect any beneficial uses or substa'Utiallydegraciethe 
2 5 quality of these water bodies, with regard to ammonia. 

26 Delta 

2 7 As summarized in Table 8-54, it is assumed that SRWTP effluent ammonia concentrations would be 
2 8 substantially lower under Alternative 1A LLT than underexisting conditions or the No Action 
29 Alternative NT~i:Ind wou'ld be the same as would occur underthe No Action Alternative LLT. Thus, 
30 for the same reasons stated for the No Action Alternative LLT, Alternative 1A LLTwould not result 
31 in substantial increases in ammonia concentrations inthe Plan Area, relative to existing conditions 
3 2 and the No Action Alternative NT. 

3 3 Because the SRWTP discharge ammonia concentrations are assumed to be the same under 
3 4 Alternative 1A LL T as would occur under the No Action Alternative LL T, the primary mechanism 
3 5 that could potentially increase ammonia concentrations in the Delta under Alternative 1A, relative 
3 6 to the No Action Alternative LL T, is decreased flows in the Sacramento River, which would lower 
3 7 dilution available to the SRWTP discharge. 
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1 Table 8-54. Estimated Ammonia-N (mg-l as N) Concentrations in the Sacramento River 
2 Downstream of the Sacramento Regional Wastewaster Treatment Plant for the No Action 
3 Alternative ll T and Alternative lA ll T 

4 

5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul 
Annual 

Aug Sep Average 

No Action 
Alternative 
LLT 

0.081 0.073 0.061 0.055 0.053 0.055 0.061 0.070 0.072 0.064 0.072 0.069 0.063 

Alternative 
1ALLT 0.074 0.077 0.061 0.055 0.053 0.055 0.061 0.067 0.068 0.070 0.080 0.085 0.063 

To address this possibility, a simple mixing calculation was performed to .assess concentrations of 
ammonia downstream of the SRWTP discharge (i.e., downstream of Freeport) underAlternative 1A 
LLT and the No Action Alternative LLT. Monthly average CALSIM II flows at Freeport and the 
upstream ammonia concentration (0.04 mg/L-N; Foe Central Valley,Regio~~l Water Quality Control 
Board 2010:5) were used, together with the SRWTP permitted average dry weather flow (181 mgd) 
and ammonia concentration (1.8 mg/L-N), to estimate the average' chang~ in ammonia 
concentrations downstream of the SRWTP. Table 8-54 shows montl1lyaverage and long term annual 
average predicted concentrations under the two scenarfbs. 

As Table 8-54 shows, estimated ammonia-N concentration.sin the Sacramento River downstream of 
Freeport (upon full mixing of the SRWTP discharge with,riverwater) under Alternative 1A LLT and 
the No Action Alternative LLT are expected to be similar. Minor increases in ammonia-N 
concentrations would occur during July through September and in November, and remaining 
months would be unchanged or have a minor decrease. Annual average concentrations would be the 
same under both Alternative 1A LtT and the No Action Alternative LLT. Moreover, the estimated 
concentrations downstream of Freeport under Alternative 1A LLT would be similar to existing 
source water concentratioqtifor the San Francisco Bay and San Joaquin Rivet. Gonsequently, 
changes in source water fraction anticipated under Alternative 1A LL T, relative to the No Action 
Alternative LL T, would not be expected to substantially increase ammonia,concentrations at any 
Delta locations. 

Any negligible increasesin ammonia-N concentratio:nsthatcouldoccur at certain locations in the 
Delta wou:ld not be of frequency, magnitude, and geographic extentthat would adversely affect any 
beneficial uses or substantially degrade the water quality at these loc~tions, with regards to 
ammonia. 

SWP/CVP Export Service Areas 

The assessment of effects on ammonia in the SWP and CVP Export Service Area is based on 
assessment of ammonia-N concentrations at Banks and Jones pumping plants. The dominant source 
waters influencing the Banks and Jones pumping plants are the Sacramento and San Joaquin Rivers 
(see Appendix C). As discussed above for the Plan Area, for areas of the Delta that are influenced by 
Sacramento River water, including Banks and Jones pumping plants, ammonia-N concentrations are 
expected to decrease under Alternative 1A LLT, relative to existing conditions and No Action 
Alternative NT. This decrease in ammonia-N concentrations for water exported via the south Delta 
pumps is not expected to result in an adverse effect on beneficial uses or substantially degrade 
water quality of exported water, with regards to ammonia. 
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Furthermore, as discussed above for the Plan Area, for all areas of the Delta, including Banks and 
Jones pumping plants, ammania-N concentrations would not be expected to substantially differ 
under Alternative 1A LL T, relative to No Action Alternative LL T. Any negligible increases in 
ammania-N concentrations that could occur at Banks and Jones pumping plants would not be of 
frequency, magnitude, and geographic extent that would adversely affect any beneficial uses or 
substantially degrade the water quality at these locations, with regards to ammonia. 

CEQA Conclusion: There would be no substantial, long-term increase in ammania-N concentrations 
in the rivers and reservoirs upstream of the Delta, in the PlanArea, or the waters exported to the 
CVP and SWP service areas under Alternative 1 LLT relative to existing conditions. As such, this 
alternative would not be expected to cause additional exceedance of applicable water quality 
objectives/criteria by frequency, magnitude, and geographic extent that would cause significant 
impacts on any beneficial uses of waters in the affected environment. Because ammonia 
concentrations would not be expected to increase substantially, no long"'-termwater quality 
degradation would be expected to occur and, thus, no significant impat::ts on beneficial uses would 
occur. Ammonia is not 303 (d) listed within the affected environment and thus any minor increases 
that could occur in some areas would not make any existing ammonia-related impairment 
measurably worse because no such impairments currently exist. Becaus~ammonia-N is not 
bioaccumulative, minor increases that could occur in some areas would not bioaccumulate to 
greater levels in aquatic organisms that would, in turn, Ifose substantial health risks to fish, wildlife, 
or humans. This impact would be considered less than significant. No mitigation is required. 

Impact WQ-2: Effects on ammonia concentrations resulting from implementation of CM2-
CM22 

Some habitat restoration activities would occur on lands in the Delta formerly used for irrigated 
agriculture. Although this may decrease ammonia loading to the Delta from agrtculture, increased 
biota in those areas as a result of restored habitat may increase ammonia,,toading originating from 
flora and fauna. Ammonia loaded from'organisms is expected to be converted.rapidlyto nltrate by 
established microbial communities. Thus, these land use changes would not be expected to 
substantially increase ammoriia concentrations in the Delta. In general, with the exc~ption of 
changes in Delta hyQ.rodynamics resulting from habitat restoration, CM2:::-CM;l1would not 
substantially increase ammonia concentrations in the water bodies of tl:i:e affected environment. 
Modelillgscenatios included assumptions regardin~_howcertaih habitat restoration activities (CM2 
and CM4) woulg affect Delta hydrodynamics, and .. thus such effects of these restoration measures 
were incl~dedin the assessmentofCM1 facilities operations and maintenance (see ImpactWQ-1). 
Additionally, itqplementation of CM12-CM22 would not be expected to substantially alter ammonia 
concentrations in the affected environment. There would be noadverse effect. 

CEQA Conclusion: There would be no substantial, long-term increase in ammania-N concentrations 
in the rivers and reservoirs upstream of the Delta, in the PlanArea, or the waters exported to the 
CVP and SWP service areas due to implementation of CM2-CM22 relative to existing conditions. As 
such, implementation of these conservations measures would not be expected to cause additional 
exceedance of applicable water quality objectives/criteria by frequency, magnitude, and geographic 
extent that would cause significant impacts on any beneficial uses of waters in the affected 
environment. Because ammonia concentrations would not be expected to increase substantially 
from implementation of these conservation measures, no long-term water quality degradation 
would be expected to occur and, thus, no significant impact on beneficial uses would occur. 
Ammonia is not 303(d) listed within the affected environment and thus any minor increases that 
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could occur in some areas would not make any existing ammonia-related impairment measurably 
worse because no such impairments currently exist. Because ammonia-N is not bioaccumulative, 
minor increases that could occur in some areas would not bioaccumulate to greater levels in aquatic 
organisms that would, in turn, pose substantial health risks to fish, wildlife, or humans. This impact 
would be considered less than significant. No mitigation is required. 

Impact WQ-3:Effects on boron concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Under Alternative 1A LL T there would be no expected change to the sources of boron in the 
Sacramento and east-side tributary watersheds. Boron loading in these watersheds would remain 
unchanged and resultant changes in flows from altered system-wide operations would have 
negligible, if any, effects on the concentration of boron in the rivers and reservotrs ofthese 
watersheds. Under Alternative 1A LL T, the modeled long-term annual average flo~~ on the lower 
San Joaquin River at Vernalis would decrease by an estimated 6%, relative to existing conditions, 
and by 5% relative to No Action Alternative NT, and would remain virtually the same relative to No 
Action Alternative LLT. The reduced flow would result in possible h:icreases in long-term average 
boron concentrations of about 2%, relative to the existing conditions and No Action Alternative NT 
conditions, with no change relative to No Action Alternative LL T. However, the small increases in 
lower San Joaquin River boron levels that may occur :underAlternative 1A LL T, relative to existing 
conditions and the No Action Alternative NT e.onditions would not result in an increased frequency 
of exceedances of any applicable objectives or criteria. Moreover, any negligible change in boron 
concentration would not be expected to cause further degradation at measurable levels in the lower 
San Joaquin River, and thu~ would not cau:e the existing impairment there to be discernibly worse. 
Consequently, Alternative 1A LLTwould not be e"xtpected to cause exceedance o{boron 
objectives/ criteria or substantially degrade ""Yater quality with respect to Qoron, andthus;would not 
adversely affect any beneficial uses of the Sacramento River, the east-side tributaries, associated 

~,,,, 

reservoirs upstream of the Delta, o"f-.tlle lower San Joaquin River. 

Delta 

Relativetothe.existing conditions, No Action Alternative. ~T, andNo Action Alternative LLT, 
Alternative 1A LLT would result in similar or reduced long-term average boron concentrations for 
the 16-year p~tiod modeled at northern and eastern Delta locations ~i;e., 14% reduction at North 
Bay Aqueduct at Barker Slough and 6% reduction at the San Joaquin River at Buckley Cove, 
compared to existing conditions) (Appendix SF, Table Bo-6).1\toreover, the direction and magnitude 
of predicted changes for Alternative 1A LL Tare similar between the alternatives, thus, the effects 
relative to existing conditions and the No Action Alternative scenarios are discussed together. The 
long-term average boron concentrations for the 16-year period modeled would increase at interior 
and western Delta locations (by as much asS% at the SF Mokelumne River at Staten Island, 13% at 
Franks Tract, 11% at Old River at Rock Slough, and 9% at the Sacramento River at Emmaton) 
(Appendix SF, Table Bo-6). Additionally, implementation oftidal habitat restoration under 
conservation measure CM4 would increase the tidal exchange volume in the Delta, and thus may 
contribute to increased boron concentrations in the Bay source water as a result of increased 
salinity intrusion. While uncertain, the magnitude of boron increases may be greater than indicated 
herein and would affect the western Delta assessment locations the most which are influenced to the 
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Water Quality 

greatest extent by the Bay source water, and thus would not be anticipated to substantially affect 
agricultural diversions which occur primarily at interior Delta locations. 

The long-term annual average and monthly average boron concentrations, for either the 16-year 
period or drought period modeled, would never exceed the 2,000 ~g/L human health advisory 
objective (i.e., for children) or 500 ~g/L agricultural objective at any of the eleven Delta assessment 
locations, which represents no change from the existing conditions and No Action Alternative NT 
and LL T conditions (Appendix SF, Table Bo-3). Increased boron concentrations would result in 
minor reductions in the modeled long-term average assimilative capacity with respect to the 2,000 
~g/L human health advisory objective. The reductions in long-term average assimilative capacity of 
up to 6% at interior Delta locations (i.e., Franks Tract and Old River at Rock Slough) also would be 
small with respect to the 500 ~g/L agricultural objective (Appendix SF, Table Bo-7). However, 
because the absolute boron concentrations would still be well below the lowest 500 ~g/L objective 
for the protection of the agricultural beneficial use under Alternative 1ALL T; the levels of boron 
degradation would not be of sufficient magnitude to substantially increase the risk of exceeding 
objectives or cause adverse effects to municipal and agriculturalwater s~pply benefiCial uses, or any 
other beneficial uses, in the Delta (Appendix SF, Figure Bo-2). 

SWP/CVP Export Service Areas 

Under Alternative 1A LL T, improvement in long,,term average ooron concentrations would occur at 
the Banks and Jones pumping plants. Long-term averageboron concentrations for the modeled 16-
year hydrologic period at these locations would decrease by a:~ much as 22% at Banks and by as 
much 1S% at Jones relative to existing conditions'~ No Action Alternative NT, and No Action 
Alternative LL T (Appendix SF, Table Bo-6j. Commensurate with the decrease in boron 
concentrations in exported water to the San Joaquin River basin, there could be reduced boron 
loading and concentrations in the lower San Joaquin River related to irrigation water deliveries from 
the Delta. While the magnitude ofthisexpected lower San Joaquin Riverimprovement in boron is 
difficult to predict, the relative decrease in overall loading of boron to the export service area would 
likely alleviate or lessen a:ny':expected increase in boron concentrations at Vernalis assoCiated with 
flow reductions (see dis~~ssion of Upstream of the Delta), as welllocationsin the Dt;lta receiving a 
large fraction of San JoaqhinRiverwater, such as much of the south Delta. Reduced export boron 
concentr(:!tions alsomay contribute to reducing the existing 303fd) impairment in the lower San 
Joaquin.Riverand ass"ociated TMDL actions for redqcipgf;roron lGading. 

Maintenance ofSWP and CVP facilities under Alternative 1A LLi wOuld not be expected to create 
new sources--of boron or contribute towards a substantial change in existing sources of boron in the 
affected environment. Maintenance activities would not:be expected to cause any substantial 
increases in boron concentrations or degradation with respect to boron such that objectives would 
be exceeded more frequently, or any beneficial uses would be adversely affected anywhere in the 
affected environment. 

CEQA Conclusion: Boron is not a bioaccumulative constituent, thus any increased concentrations 
under Alternative 1A LL T would not result in adverse boron bioaccumulation effects to aquatic life 
or humans. Relative to existing conditions, Alternative 1A LL T would not result in any substantial 
increases in boron concentration upstream of the Delta. Alternative 1A LL T maintenance also would 
not result in any substantial increases in boron concentrations in the affected environment. Relative 
to existing conditions, Alternative 1A LL T would not result in substantially increased boron 
concentrations such that frequency of exceedances of municipal and agricultural water supply 
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objectives would increase. The levels of boron degradation that may occur under Alternative 1A LL T 
would not be of sufficient magnitude to cause substantially increased risk for adverse effects to 
municipal or agricultural beneficial uses within the affected environment. Long-term average boron 
concentrations would decrease in Delta water exports to the SWP and CVP service area, which may 
contribute to reducing the existing 303( d) impairment of agricultural beneficial uses in the lower 
San Joaquin River. Based on these findings, this impact is determined to be less than significant. No 
mitigation is required. 

Impact WQ-4: Effects on boron concentrations resulting from implementation of CM2-CM22 

The implementation of the other conservation measures (i.e., CM2-CM22), of which most do not 
involve land disturbance, present no new direct sources of boron to the affected environment, 
including areas Upstream of the Delta, within the Plan Area, and the SWP /CVP EXJ>ort Service Area, 
nor would they affect channel flows or Delta hydrodynamic conditions. As noted above, the potential 
effects of implementation oftidal habitat restoration (i.e., conservatian measureCM4) on Delta 
hydrodynamic conditions is addressed above in the discussion of ImpactWQ-3. The potential 
channel flow effects of CM2 for actions in the Yolo Bypass also ~ereaccou11ted for in the CALSIM II 
and DSM2 modeling, and thus were addressed in the discussion forfmpaft WQ-3. Habitat 
restoration activities in the Delta (i.e., CM4-10), including t:estored tidal wetlands, floodplain, and 
related channel margin and off-channel habitats, while involving increased land and water 
interaction within these habitats, would not be anticipated to contribute boron which is primarily 
associated with source water inflows to the Delta (Le., San Jgaquin River, agricultural drainage, and 
Bay source water). Moreover, some habitat restorationconservation measures (CM410) would 
occur on lands within the Delta currently used for irrigated agriculture, thus replacing agricultural 
land uses with restored habitats. The potentialreductfon in irrigated lands within the Delta may 
result in reduced discharges of agricultural field drainage with elevated boron concentrations, 
which would be considered+an improvement compared to existing conditions. GM3 and CM 11 
provide the mechanism, guidance, an:cl planning for the land acquisition a:ri:£i<thus would not, 
themselves, affect boron levelsint~e Delta. CM12-CM22 involve actions that+t:arget reduction in 
other stressors at the species level involving actions such as methylmercury reduction management 
(CM12), improving DO intheStockton Deep Water Ship Channel (CM14),an~ urb<ni stormwater 
treatment(CM19l None oftheCM12-CM22 actions would contribute to~ubstantially increasing 
boron levels in the Delta. Consequently, as they pertain to boron, implement9-tion of the 
consetv'ation measures CM2-CM22 would not be e.>~;pected to adversely affect any of the beneficial 
uses of the affected environment. 

CEQA Conclusion: Implementation of the CM2-CM22 for Altern!'ltive 1A LLT would not present new 
or substantially changed sources of boron to the affected"e:nvir€.mment upstream of the Delta, within 
Delta, or in the SWP and CVP service area. As such, the their implementation would not be expected 
to substantially increase the frequency with which applicable Basin Plan objectives or other criteria 
would be exceeded in water bodies of the affected environment located upstream of the Delta, 
within the Delta, or in the SWP and CVP Service Area or substantially degrade the quality of these 
water bodies, with regard to Boron. Based on these findings, this impact is considered to be less than 
significant. No mitigation is required. 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-214 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00214 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

1 
2 

3 

4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

43 
44 

Water Quality 

Impact WQ-5: Effects on bromide concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Under Alternative 1A LL T there would be no expected change to the sources of bromide in the 
Sacramento River and eastside tributary watersheds. Bromide loading in these watersheds would 
remain unchanged and resultant changes in flows from altered system-wide operations under 
Alternative 1A LLT would have negligible, if any, effects on the concentration of bromide in the 
rivers and reservoirs of these watersheds. Consequently, Alternative 1A LL T would not be expected 
to adversely affect the MUN beneficial use, or any other beneficial uses, of the Sacramento River, the 
eastside tributaries, or their associated reservoirs upstream of the Delta. 

Under Alternative 1A LLT, modeling indicates that long-term annual average flows on the San 
Joaquin River would decrease by 6%, relative to existing conditions, 5% .. telativeto No Action 
Alternative NT, and would remain virtually the same relative to No Action Alternative LL T. Similar to 
the No Action Alternative LLT, these decreases in flow would result: in possible increas~ in long-term 
average bromide concentrations of about 3%, relative to existing condl:tions,2% relative to No 
Action Alternative NT, and less than <1% relative to No Action Alternative LLT. The small increases 
in lower San Joaquin River bromide levels that may occurunder Alternative 1A LL T, relative to 
existing, No Action Alternative NT, and No Action Alternative LVf conditions would not be expected 
to adversely affect the MUN beneficial use, or any other beneficial uses, of the lower San Joaquin 
River. 

Delta 

Relative to existing conditions, :A'lterriative 1A bLT would result in small decreases in long-term 
average bromide concentration at most Delta assessment locations, with the e~ceptions being the 
North Bay Aqueduct at Barker Slough, Staten Island, and Emmaton on the Sacramento River 
(Appendix 8E, Bromide Table 4:5).0verall effects would be greatest at Barker Slough; Where 
predicted long-term average bromid~. concentrations would increase frpiT151 micrograms per liter 
(f.lg/L) to 71 f!g/L (38% relative increase) for the modeled 16-year hfdrologic period and would 
increase from 54 llg/L to 1.;04 f!g/h(94% relative increase) for the modeled drought period. At 
Barke~ Slough, the predicted 50vg/L bromide threshold excee~::mce frequency would increase from 
49% under existing cO"nditions to 51% under Alternative·tA LLT (55% to 75% during the modeled 
drought period) and the predicted 100 f!g/L exceedance frequency would increase from 0% under 
existing conditions to 22% under Alternative 1A LL'f (0% to 48o/o during the modeled drought 
period). In contrast, increases in bromide at Staten Island woulq result in a 50 flg/L bromide 
threshold exceedance increase from 4 7% under existing conditions to 73% under Alternative 1A 
LL T (52% to 75% during the modeled drought period). However, unlike Barker Slough, modeling 
shows that the long-term average bromide concentration> at Staten Island would exceed the 100 
flg/L assessment threshold concentration 1% under existing conditions and 3% under Alternative 
1A LLT (0% to 2% during the modeled drought period). The long-term average bromide 
concentrations would be about 61 flg/L (62 flg/L during the modeled drought period) at Staten 
Island under Alternative 1A LL T. Changes in exceedance frequency of the 50 flg/L and 100 flg/L 
concentration thresholds, as well as relative change in long-term average concentration, at other 
assessment locations would be less substantial. 

In comparison, Alternative 1A LLT relative to the No Action Alternative NT and No Action 
Alternative LL T would result in predicted increases in long-term average bromide concentrations at 
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1 all locations with the exception of the Banks and Jones pumping plants. These increases would be of 
2 similar magnitude between No Action Alternative NT and No Action Alternative LLT comparisons, 
3 and would continue to be greatest at Barker Slough where long-term average concentrations are 
4 predicted to increase by about 45% (95% for the modeled drought period). Increases in long-term 
5 average bromide concentrations would be less than 31% at the remaining assessment locations. Due 
6 to the relatively small differences between modeled existing conditions and No Action Alternative 
7 baselines, changes in the frequency with which concentration thresholds of 50 f.lg/L and 100 f.lg/L 
8 are exceeded are of similar magnitude to those previously described for the existing condition 
9 comparison (Appendix 8E, Bromide Table 4-5). 

10 The increase in long-term average bromide concentrations predicted at Barker Slough, principally 
11 the relative increase in the 100 f.lg/L exceedance frequency, would result in a substantial change in 
12 source water quality to existing drinking water treatment plants drawing water ft:om the North Bay 
13 Aqueduct. Drinking water treatment plants in this region utilize a variety of conventional and 
14 enhanced treatment systems to achieve D BP drinking water criteria. Depending on th~ necessary 
15 disinfection requirements surrounding removal of pathogenic organisms, f!.S well as tne aggregate 
16 quality of water such as pH and alkalinity, a change in long-term average bromide of the magnitude 
17 predicted may necessitate changes in treatment plant operation ortreatment plant facilities in order 
18 to maintain DBP compliance. For example, for a water treatment p(1mt ut{lizing ozone to achieve 
19 disinfection equivalent to 1 or 2 log inactivation of Giardia, an increase in long-term average 
20 bromide above 50 f.lg/L may require pH control systems (California Urban Water Agencies 1998:4-
21 18). For a water treatment plant utilizing chlorine to achie-ve 1 or 2 log inactivation of Giardia, an 
2 2 increased frequency of bromide in excess 100 (lgfL may require a switch to ozonation with pH 
2 3 control (California Urban Water Agencies 1998: 4-20). Wllile the implications of such a modeled 
2 4 change in bromide at Barker Slough are difficult to predict, the substantial modeled increases could 
2 5 lead to adverse changes in the fbrq1ation of disinfection byproducts such that tonslderable water 
2 6 treatment plant upgrades Would be necessary in order to achieve equivalent levels of health 
2 7 protection. This would be an adverse effect. Mitigation Measure WQ-5 is available to address this 
28 effect. 

29 The seasonal intakes at Mallard Slough and city of Antioch are infreqnentlyused because of water 
3 0 quality constraints.relatedto sea water intrusion. On a long-term average, bromide at these 
31 locations exceeds 3.,000 f.lg/L, but during seasonal periods of high Delta outflow levels can be <3 00 
3 2 f.lg/L. Use of the seasonal intakes at Mallard Slough and dty of Antioch under Alternative 1A LL T 
33 would experience a period average increase in bromide duririgthemonths when these intakes 
34 would mo~t likely be utilized. For those wet and above normal Water year types where mass balance 
3 5 modeling wouldpredict water quality typically suitable for diversion, predicted long-term average 
36 bromide would increase from 103 f.lg/L to 173 f.lg/L (68%1ncrease) at city of Antioch and would 
37 increase from 150 f.lg/L to 204 f.lg/L (36% increase) at Mallard Slough relative to existing conditions 
38 (Appendix 8E, Bromide Figure 2-3). Increases would be similar for No Action Alternative NT and No 
39 Action Alternative LLT comparisons. The decisions surrounding the use of these seasonal intakes is 
40 largely driven by acceptable water quality, and thus have historically been opportunistic. 
41 Opportunity to use these intakes would remain, and the predicted increases in bromide 
42 concentrations at the city of Antioch and Mallard Slough intake would not be expected to adversely 
43 affect MUN beneficial uses, or any other beneficial use, at these locations. 
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SWP/CVP Export Service Areas 

Under Alternative 1A LL T, improvement in long-term average bromide concentrations would occur 
at the Banks and Jones pumping plants. Long-term average bromide concentrations for the modeled 
16-year hydrologic period at these locations would decrease by as much as 3 7% relative to existing 
conditions, 32% relative to No Action Alternative NT, and 28% relative to No Action Alternative LLT. 
Relative changes in long-term average bromide concentrations would be less during drought 
conditions ( ::::;31 %), but would still represent considerable improvement (Appendix 8E, Bromide 
Tables 4-5). As a result, less frequent bromide concentration exceedances of the 50 f.lg/L and 100 
f.lg/L assessment thresholds would be predicted and an overall improvement in water quality 
would be experienced respective to bromide in the SWP /CVP Export Service Areas. Commensurate 
with the decrease in exported bromide, an improvement in lower San Joaquin River bromide would 
also be observed because bromide in the lower San Joaquin River is principally rela.ted to irrigation 
water deliveries from the Delta. While the magnitude of this expected lo-..yer San Joaquin River 
improvement in bromide is difficult to predict, the relative decrease in overallloadihg of bromide to 
the Export Service Areas would likely alleviate or lessen any expected increase in bromide 
concentrations at Vernalis (see discussion of Upstream of the Delta) as weH locations in the Delta 
receiving a large fraction of San Joaquin River water, such as much oftlle south Delta. 

Similar to the discussion pertaining to the No Action Alternative LLd',maintenance of SWP and CVP 
facilities under Alternative 1A LLT would not be expected to create new sources of bromide or 
contribute a substantial change in existing sources of bromide in the affected environment. 
Maintenance activities would not be expected to cause any sUbstantial change in bromide such that 
MUN beneficial uses, or any other beneficial use, would fie. adversely affected anywhere in the 
affected environment. 

CEQA Conclusion: Relative to existing ecmditions, Alternative 1A LL T operation and maintenance 
would not result in any substantial change in long-term average bromid~concentration upstream of 
the Delta. Furthermore, underAlternative 1A LL T, water exported from the Delta to the SWP /CVP 
Export Service Areas would:be sul:istandaUy improved relative to bromide. Bromide is not. 
bioaccumulative, therefore change in long-term average bromide concentrations would not directly 
cause bioaccumulative problems in.aquatic life or humans. Additionally, bromide is not a constituent 
related to ~ny303(d) listings.~lternative 1A LLT operation andinaintenance~tctivities would not 
cause substantial degradation to water quality respective to bromide in the Plan Area with the 
excepttan of water quality at Barker Slough, sourceofthe Ni!rth Bay Aqueduct. At Barker Slough, 
modeled long-term annual average concentrations of bromide would increase by 38%, and 94% 
during the modeled drought period. For the modeledi1.6-year hydrologic period the frequency of 
predicted bromide concentrations exceeding 100 f.lg/L would increase from 0% under existing 
conditions to 22% under Alternative 1A LL T, while for them.odeled drought period, the frequency 
would increase from 0% to 48%. Substantial changes in long-term average bromide could 
necessitate changes in water treatment plant operation or require treatment plant upgrades in 
order to maintain DBP compliance. The modeled change at Barker Slough is substantial and, 
therefore, would represent a substantially increased risk for significant impacts on existing MUN 
beneficial uses should treatment upgrades not be undertaken. The impact would be 
significant.Implementation of Mitigation Measure WQ-5 would reduce identified impacts on water 
quality from changes in bromide concentrations to a less-than-significant level by relocating the 
North Bay Aqueduct outside the influence of sea water intrusion. 
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Water Quality 

1 Mitigation Measure WQ-5: Move the North Bay Aqueduct intake from Barker Slough to 
2 the Sacramento River 

3 Implement the North Bay Aqueduct Alternative Intake Project (AlP). The North Bay Aqueduct 
4 AlP is an existing proposed project that would establish an alternate intake and pump station on 
5 the Sacramento River upstream of the Sacramento Regional Wastewater Treatment Plant 
6 (SRWTP) discharge. The alternate intake would connect to the existing North Bay Aqueduct 
7 pumping plant by a new segment of pipe. 

8 Impact WQ-6: Effects on bromide concentrations resulting from implementation of CM2-
9 CM22 

10 CM12-CM22 would present no new sources of bromide to the affected environment, including areas 
11 Upstream of the Delta, within the Plan Area, and the SWP /CVPExport Service Areas. As they pertain 
12 to bromide, implementation of these conservation measures would not be expected to adversely 
13 affect MUN beneficial use, or any other beneficial uses, of the affected environment. 

14 With exception to habitat restoration areas that would effectiv(f!y alter Deltq.bydrodynamics, habitat 
15 restoration and the various land-disturbing conservation measures proposed for Alternative 1A 
16 would not present new or substantially changed sources of bromide to the project area. Modeling 
17 scenarios included assumptions regarding howcertait:t habitat restoration activities would affect 
18 Delta hydrodynamics (CM2 and CM4), and thus such hydrodynamic effects of these restoration 
19 measures were included in the assessment of CM1 facilities operations and maintenance (see Impact 
20 WQ-1). 

21 Some habitat restoration activities would octur on lahds in the Delta formally used for irrigated 
2 2 agriculture. Such replacement or substitution oUand use activity would not he expected to result in 
23 new or increased sources of bromide to tne.Delta: Implementation of CM2-CM11 would not be 
24 expected to adversely affect MUN beneficial use, or any other beneficial U.seS1 Within the affected 
2 5 environment. 

2 6 CEQA Conclusion: Implementation ofGM2-CM22 under Alternative 1A would not present new or 
27 substantially changed sources of bromide to the project area. Some conservation measures may 
28 replace or substitute for exis:t;ing irrigated agriculture in the Delta. This replacement or substitution 
29 would notbe expecfedto substantially increase or pre$"e~tnew sources of bromide. Implementation 
30 of CM2~CM22 would have negligible, if any, effects dn bromide concentrations throughout the 
31 affected enviroiiment, would not cause exceedance of applicable state or federal numeric or 
3 2 narrative water quality objectives/ criteria because none exist for bromide, and would not cause 
3 3 changes in bromide concentrations that would result in signifi<::ant impacts on any beneficial uses 
34 within affected water bodies. Implementation of CM2-CM22would not cause significant long-term 
3 5 water quality degradation such that there would be greater risk of significant impacts on beneficial 
3 6 uses, would not cause greater bioaccumulation of bromide, and would not further impair any 
3 7 beneficial uses due to bromide concentrations because no uses are currently impaired due to 
38 bromide levels. Based on these findings, this impact would be less than significant. No mitigation is 
39 required. 
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1 Impact WQ-7: Effects on chloride concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 Upstream of the Delta 

4 Under Alternative 1A LLT there would be no expected change to the sources of chloride in the 
5 Sacramento and eastside tributary watersheds. Chloride loading in these watersheds would remain 
6 unchanged and resultant changes in flows from altered system-wide operations would have 
7 negligible, if any, effects on the concentration of chloride in the rivers and reservoirs of these 
8 watersheds. Under Alternative 1A LL T, the modeled long-term annual average flows on the lower 
9 San Joaquin River at Vernalis would decrease by an estimated 6%, relative to existing conditions, 

10 and by 5% relative to No Action Alternative NT, and would remain virtually the same relative to No 
11 Action Alternative LLT. The reduced flow would result in possible increases in long-term average 
12 chloride concentrations of about 2%, relative to the existing conditions apd No Action Alternative 
13 NT conditions, and no change relative to No Action Alternative LL T. However, the small increases in 
14 lower San Joaquin River chloride levels that could occur under Alternative 1A LL T, relative to 
15 existing conditions and the No Action Alternative NT conditions would not result in an increased 
16 frequency of exceedances of any applicable objectives or criteria. Consequently, Alternative 1A LL T 
17 would not be expected to cause exceedance of chloride objectives/criteria or substantially degrade 
18 water quality with respect to chloride, and thus would not adversely affect any beneficial uses of the 
19 Sacramento River, the eastside tributaries, associated reservoirs upstream of the Delta, or the San 
20 Joaquin River. 

21 Delta 

22 Relative to existing conditions, Alternative lALLT would result in decreased long-term average 
2 3 chloride concentration at some assessment locatfQns for the 16-year period modeled (i.e., 197 6-
24 1991 ), in particular at interiorand s~uth Delta assessment locations (i.e.t San Joaquin River at 
25 Buckley Cove, Franks Tract, and Old River at Rock Slough) (Appendix 8G, Chloride Table Cl-6). Long-
2 6 term average chloride conc~ntrations would remain relatively unchanged at the San Joaquin River at 
27 Antioch and Contra Costa Canal at PUmping Plant #1locations, and would increase at the 
28 Sacramento River at Emmatoh (up17%), Sacramento River at Mallard Island (up 4%), North Bay 
29 Aqueduct at Barkf;!rSlough(lJ.P 3~%), and San Joaquin River at Staten Island (up 21 %). Additionally, 
3 0 implementation oftfdal habitat restoration under CM4would increase the tidal exchange volume in 
31 the Delta, and thus may contribute to increased chloride cdncentrations in the Bay source water as a 
3 2 result of ini:reased salinity intrusion. Consequently:,while uncertain, the magnitude of chloride 
3 3 increases may be greater than indicated herein and would have ¢.e greatest effect on the western 
34 Delta assessmentlocations which are influenced to the greatest extent by the Bay source water. The 
3 5 following discussion outlines the modeled chloride changes relative to the applicable objectives and 
3 6 beneficial uses of Delta waters. 

3 7 Municipal and Industrial Beneficial Uses 

38 Relative to the 150 mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses, the 
39 plots of monthly average chloride concentrations at the Contra Costa Canal at Pumping Plant #1 for 
40 the separate water year types indicate that the number of months above the objective would either 
41 remain unchanged or decrease slightly, thus indicating there would not be an increased potential for 
42 exceedance of this objective compared to the existing conditions (Appendix 8G, Figure Cl-1). The 
43 modeled chloride concentrations at the San Joaquin River at Antioch location would never meet this 
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1 objective under the No Action Alternative LLT; however, this represents no change from the existing 
2 conditions. 

3 With respect to the 250 mg/L Bay-Delta WQCP objective, the frequency of exceedances based on 
4 monthly average chloride concentrations for the 16-year period modeled would increase at the San 
5 Joaquin River at Antioch location from 66% under existing conditions to 7 4%, and would increase 
6 by 2% at the Sacramento River at Mallard Island location (i.e., from 85% under existing conditions 
7 to 87%). The increased chloride concentrations at the Antioch and Mallard Slough locations would 
8 occur during the months of January through June, thus reducing water quality during the period of 
9 seasonal freshwater diversions (Appendix 8G, Figure Cl-2). The available assimilative capacity 

10 would decrease substantially at the Antioch location in the months of March and April (i.e., 
11 maximum reduction of 66% for the 16-year period modeled, and 100% reduction, or elimination of 
12 assimilative capacity, during the drought period modeled) (Appendix 8G, Table Cl-7). The frequency 
13 of exceedances at the Contra Costa Canal at Pumping Plant #1 would no~ increase (Appendix 8G, 
14 Table Cl-6); however, available assimilative capacity would be reduced comparedto the existing 
15 conditions up to 100% in October (i.e., eliminated) (Appendix 8G, Table Cl-7). Additional long-term 

"'*' 16 degradation at the Antioch and Contra Costa Canal at Pumping Plant#_1locations would occur when 
17 chloride concentrations would be near, or exceed, the objectives, thus increasing the risk of 
18 exceeding objectives. Based on the additional seasonal exteedances of the municipal objective and 
19 long-term water quality degradation with respect to chloride, the potential exists for adverse effects 
2 0 on the municipal and industrial beneficial uses in the western Defta, particularly at the Antioch 
21 intake, through reduced opportunity for diversion o(waterwith acceptable chloride levels. 

"' 
2 2 Aquatic Life Beneficial Uses 

23 Relative to the 230 mg/L chronic USEPA:aquatic life criterion, monthly average chloride 
24 concentrations at the northern and eastern Delta locations would not exceed the criteria and the 
2 5 frequency of exceedances at most interior and southern Delta locations wouldgenerally not change 
26 or decrease slightly for the 16-yea.rperiod modeled (Appendix 8G, Table G)-6} Reductionsin the 
2 7 modeled assimilative capacity would .. occur at some locations during the January through June 
28 period of the 16-year period modeled (e.g., maximum reduction of 32.% at Franks Tract and 25% at 
29 Old River at Rock Slough~ (Appendix 8G, Table Cl-8). However, the reduced assimilative capacity 
3 0 would not result ih substantial adverse effects on aquatic orga:;nisms because the absolute 
31 concentrations duringthese months would be less thanthe criteria (Appendix 8G, Figure Cl-3). 

3 2 303{d) Listed Water Bodies 

33 With respecttoth~ 303(d) listing for chloride in Tom Paine SloUgh, the monthly average chloride 
34 concentrations for the 16-year period modeled at Old River.a.t.Tracy Road would generally be 
3 5 similar or lower compared to existing conditions, and thus, would not be further degraded on a long-
36 term basis (Appendix 8G, Figure Cl-3). With respect to Suisun Marsh, the long-term average chloride 
3 7 concentration at the Sacramento River at Mallard Island for the 16-year period modeled would 
38 increase by 91 mg/L ( 4%) compared to existing conditions (Appendix 8G, Table Cl-5), and chloride 
39 concentrations would increase in some months during October through May at Mallard Island 
40 (Appendix 8G, Figure Cl-2) and in the Sacramento River at Collinsville (Appendix 8G, Figure Cl-4). 
41 Monthly average chloride concentrations at the Montezuma Slough at Beldon's Landing would 
42 increase substantially compared to existing conditions in October through May, with over a doubling 
43 of concentrations in December through February (Appendix 8G, Figure Cl-5). The most substantial 
44 increase would occur near Beldon's Landing, with long-term average EC levels increasing by 1.8-6.1 
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1 mSjcm, depending on the month, which would be a long-term average EC relative to existing 
2 conditions. Therefore, additional, measurable long-term degradation would occur in Suisun Marsh 
3 that potentially would adversely affect the necessary actions to reduce chloride loading for any 
4 TMDL that is developed. 

5 Relative to the No Action Alternative NT and No Action Alternative LLT conditions, Alternative 1A 
6 would result in increased long-term average chloride concentrations for the 16-year period modeled 
7 at nine of the assessment locations (Appendix 8G, Table Cl-5). The increases in long-term average 
8 chloride concentrations would be largest compared to the No Action Alternative NT condition, 
9 ranging from 1% at the San Joaquin River at Buckley Cove to 3 7% at the North Bay Aqueduct at 

10 Barker Slough. Long-term average chloride concentrations would decrease at the Banks and Jones 
11 pumping plant locations. The modeled chloride changes relative to the applicable objectives and 
12 potential effects on beneficial uses are as follows. 

13 SWP/CVP Export Service Areas 

14 Under Alternative 1A LL T, long-term average chloride concentra~ipns forthe 16-year period 
15 modeled at the Banks and Jones pumping plants would decrease by asmucha.s 33% relative to 
16 existing conditions, 31% relative to No Action Alternative NT, and28% t;p!Dpared to No Action 
17 Alternative LL T. The modeled frequency of exceedancesofapplicablewater quality 
18 objectives/ criteria would decrease relative to existing conditions, No Action Alternative NT, and No 
19 Action Alternative LLT, for both the 16-year period a,nd ffie drought period modeled (Appendix 8G, 
2 0 Chloride Table Cl-6). Consequently, water exported to the SWP /CVP service area would generally be 
21 of similar or better quality with regard to chloride relative to existing conditions and the No Action 
2 2 Alternative NT and No Action Alternative LL 1' conditions.· 

2 3 Commensurate with the decrease in exported chloride concentrations, an improvement in lower San 
24 Joaquin River chloride would also be anticipated to occur because chloride in t:Qelower San Joaquin 
2 5 River is principally related to irrigatioriwater .. deliveries from the Delta. While difficult to predict, 
2 6 the relative decrease in overallloaiing of chloride to the SWP /CVP Export Service Areas would 
2 7 likely alleviate or lessen ~my expected increase in chloride at Vernalis.telated to decreased annual 
2 8 average San Joaquin River flows (see discussion of Upstream of the Delta). 

2 9 Maintenance of SWP and CVP Facilities would not be expected to create nevy:. sources of chloride or 
3 0 contribUte a substantial change in existing sources ofchloJ::ide in the affected environment. 
31 Maintenance activities would not be expected to cause any substantial change in chloride such that 
32 any long-term water quality degradation would occu.r, thus, berr~ficiaruses would not be adversely 
3 3 affected. 

"' 34 CEQA Conclusion: Chloride is not a bioaccumulative constituent, thus any increased concentrations 
3 5 under Alternative 1A LL T would not result in significant chloride bioaccumulation impacts on 
3 6 aquatic life or humans. Alternative 1A LL T maintenance would not result in any substantial changes 
37 in chloride concentration upstream of the Delta or in the SWP /CVP Export Service Areas. 

3 8 Relative to existing conditions, Alternative 1A LL T would result in substantially increased chloride 
3 9 concentrations such that frequency of exceedances of the 2 50 mg/L Bay-Delta WQCP objective 
40 would increase within the Plan Area at the San Joaquin River at Antioch (by 8%) and at Mallard 
41 Slough (by 2%) that could result in significant impacts on the municipal and industrial water supply 
42 beneficial use at these locations. Additionally, further long-term degradation would occur at Antioch, 
43 Mallard Slough, and Contra Costa Canal at Pumping Plant #1locations when chloride concentrations 
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Water Quality 

would be near, or exceed, the objectives, thus increasing the risk of exceeding objectives. Relative to 
the existing conditions, the modeled increased chloride concentrations and degradation in the 
western Delta could further contribute, at measurable levels (i.e., over a doubling of concentrations) 
to the existing 303 (d) listed impairment due to chloride in Suisun Marsh for the protection of fish 
and wildlife. Based on these findings, this impact would be significant due to increased chloride 
concentrations and degradation at western and interior Delta locations and its impacts on municipal 
and industrial water supply and fish and wildlife beneficial uses. 

While implementation of Mitigation Measure WQ-7 may reduce the significance of this impact, the 
feasibility and effectiveness of this mitigation measures is uncertain. Therefore, this would be a 
significant and unavoidable impact. 

Mitigation Measure WQ-7: Conduct additional evaluation and mod.elingofincreased 
chloride levels and develop and implement phased actions to reduce levels 

The effects of increased chloride levels, and potential adverse effects on municipal and 
industrial water supply and fish and wildlife beneficial usesassociatedwith conservation 
measure CM1 operations (and hydrodynamic effects of tidal restoration under CM4), may be 
mitigated through a variety of actions designed to reduce, avoid, or compensate for elevated 
chloride levels. It remains to be determined whether, orto whatdegree, the available and 
existing salinity response and countermeasure action? of SWH and CVP facilities, municipal 
water purveyors, or Suisun Marsh salinity control facilities would be capable of accommodating 
the actual level of changes in chloride that may occur froin implementation of Alternative 1A. 
Therefore, the proposed mitigation measures"require a phased implementation of actions to 
identify and evaluate existing and possible feasible actions, followed by development and 
implementation of additional measures, if determined to be necessary and feasible. The phased 
actions for reducing chloride levels and associated significant impac~son municipal and 
industrial water supply also could p1itig~te significant impacts on aquatic life. 

Mitigation Measure WQ~7a: The BIYGP proponents will conduct addftionalevaluatitms, and 
develop additional modeling (as necessary), to define the extent to w~ich modified operations 
could reduce or eliminate the additional exceedances of the 25 Otngjl;. Bay-Delt£ WQCP 
objective for chloride cu~rently modeled to occur under Alternative '1A The additional 
evaluations willconsider specifically the changes in Delta hydrodynamicY:onditions associated 
with tidal habitat restoration under CM 4 (in particulartl:re pot~ntial for increased chloride 
concentrations that could result from increased tidal exchan~e ), once the specific restoration 
locations are identified and designed. BDCP proponents would then coordinate with responsible 
resource management agencies and municipal and ind1Jstrial water purveyors to identify the 
capability of available operations of these entities to accommodate anticipated changes in 
chloride concentrations. Following this further definition of the actual effects of Alternative 1A, 
and the operational flexibility to either reduce or accommodate such effects, additional phased 
actions would be developed and implemented. 

To reduce the effects of CM1/CM4 operations on increased chloride concentrations predicted to 
occur in the interior and western Delta, in particular, the BDCP proponents will develop 
modified, or new, operational scenarios to minimize or avoid the causes leading to increased 
chloride concentrations, where feasible and consistent with other operational obligations. Based 
on the modeled conditions, the emphasis would be identification of feasible actions to reduce 
elevated chloride conditions during the seasonal period of October through May, and drought 
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1 period conditions in particular. [Note to Lead Agencies: feasible actions are currently in 
2 preparation.] 

3 Mitigation Measure WQ-7b: To reduce the effects of CM1/CM4 operations on increased 
4 chloride concentrations specifically predicted to occur to municipal and industrial water 
5 purveyors at the Antioch, Mallard Slough, and Contra Costa Canal at Pumping Plant #1locations, 
6 the BDCP proponents will coordinate with the purveyors to identify the operational means to 
7 compensate for reduced seasonal availability of water with acceptable salinity. [Note to Lead 
8 Agencies: feasible actions are currently in preparation.] 

9 Mitigation Measure WQ-7c: To reduce the effects of CM1/CM4 operations on increased 
10 chloride concentrations specifically predicted to occur in the Suisun Marsh, the BDCP 
11 proponents will coordinate with DFG/USFWS to identify the means to redudrthe predicted 
12 chloride level increases in the marsh, with the goal of maintaining chloride. at leyels that would 
13 not further impair fish and wildlife beneficial uses in Suisun Marsh. P~tentlal ;;u::tions may 
14 include modifications of the existing Suisun Marsh Salinity ControlG<ates for effective salinity 
15 control and evaluation of the efficacy of additional physical salinity control facilities for the 
16 marsh. Based on the modeled conditions, the emphasis would be identification of feasible 
17 actions to reduce elevated chloride conditions during the seasonal period of January through 
18 May. [Note to Lead Agencies: feasible actions are currentl)'in preparation.] 

19 Mitigation Measure WQ-7d: To reduce the effects oftidal habitat restoration CM4 on potential 
2 0 increased chloride concentrations, in particularthe effects anticipated to influence conditions 
21 primarily at western Delta locations, theresponsibleagencies assigned to lead the restoration 
2 2 efforts will design and implement resteration are<as to minimize tidal exchange to the extent 
2 3 possible that allows achievement ofthe restoration objectives. Siting of the restoration areas 
24 will have effects on tidal exchange and thus chloride levels in variousareasofthe Delta, 
2 5 particularly the western and interior Delta. As such, the siting and design of the wetland 
2 6 restoration areas is a comiJonent of ti!is mitigation measure. [Note to Dead Agenties: feasible 
27 actions are current/yin preparation.] 

2 8 Impact WQ-8: Effects on chloride concentrations resulting from implementation of CM2-
29 CM22 

30 The im;plement<3;tion ofthe other conservation measures(i.e"! CM2-CM22), of which most do not 
31 involve land disturbance,present no new direct sources of chloride to the affected environment, 
3 2 including areas Upstream of the Delta, within the PlahArea, and the SWP I CVP Export Service Area, 
3 3 nor would they affect channel flows or Delta hydrodynamic conditions. As noted above, the potential 
34 effects of implementation oftidal habitat restoration (i.e., conservation measure CM4) on Delta 
3 5 hydrodynamic conditions is addressed above in the discussion of Impact WQ-8. The potential 
3 6 channel flow effects of CM2 for actions in the Yolo Bypass also were accounted for in the CALSIM II 
37 and DSM2 modeling, and thus were addressed in the discussion for Impact WQ-8. CM3 and CM11 
38 provide the mechanism, guidance, and planning for the land acquisition and thus would not, 
39 themselves, affect chloride levels in the Delta. CM12-CM22 involve actions that target reduction in 
40 other stressors at the species level involving actions such as methylmercury reduction management 
41 (CM12), improving DO in the Stockton Deep Water Ship Channel (CM14), and urban stormwater 
42 treatment (CM19). None of CM12-CM22 would contribute to substantially increasing chloride levels 
43 in the Delta. Consequently, as they pertain to chloride, implementation of the conservation measures 
44 CM2-CM22 would not be expected to adversely affect any of the beneficial uses of the affected 
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1 environment. Moreover, some habitat restoration conservation measures (CM4-10) would occur on 
2 lands within the Delta currently used for irrigated agriculture, thus replacing agricultural land uses 
3 with restored tidal wetlands, floodplain, and related channel margin and off-channel habitats. The 
4 potential reduction in irrigated lands within the Delta may result in reduced discharges of 
5 agricultural field drainage with elevated chloride concentrations, which would be considered an 
6 improvement compared to existing conditions. 

7 CEQA Conclusion: Implementation of the CM2-CM22 for Alternative 1A LLT would not present new 
8 or substantially changed sources of chloride to the affected environment upstream of the Delta, 
9 within Delta, or in the SWP /CVP service area. Replacement of irrigated agricultural land uses in the 

10 Delta with habitat restoration conservation measures may result in some reduction in discharge of 
11 agricultural field drainage with elevated chloride concentrations, thus resultingin improved water 
12 quality conditions. Based on these findings, this impact is considered to be1ess than significant. No 
13 mitigation is required. 

14 Impact WQ-9: Effects on dissolved oxygen resulting from facilities operations and 
15 maintenance (CM1) '<is 

16 Upstream of the Delta 

17 For the same reasons stated for the No Action Alternative LLT, A:lternative 1A LLT would not result 
18 in substantial decreases in DO levels in the rivers and reservoirs upstream of the Delta relative to 
19 existing conditions and the No Action Alternative NT and LLT.Any minor decreases in DO levels that 
2 0 could occur under Alternative 1A LLT would not be of sufficient frequency, magnitude, and 
21 geographic extent to result in adverse effects on beneficial uses within the Upstream of the Delta 
22 Region,or substantially degrade the quality ofcthese water bodies, with regard to DO. 

23 Delta 

24 For the same reasons stated for the No 1\.ction Alternative LLT, Alternative 1ALLT would not result 
2 5 in substantial decreases inDO levels in the Delta relative to existing COD;ditions a11d the No Action 
2 6 Alternative NT and LL T. Any minor decreases in DO levels that coulcloccur under Alternative 1A LL T 
2 7 would not be of sufficientfrequency, magnitude, and geographic extent to result in adverse effects 
2 8 on benefieial uses in the Plan Area,or substantially degrade the q!Iality of these water bodies, with 
2 9 regard tO DO. "' · 

30 SWP/CVP ExpOrt Service Areas 

31 The water delivt:i . .r:ed to the SWP /CVP Export Service Areas would differ from that under existing 
3 2 conditions as it ~ould consist of water directly withdrawn from the Delta at the current export 
3 3 pumps and water diverted from the Sacramento River at Hood. DO levels in the vicinity of the south 
34 Delta export pumps may be reduced occasionally, but would not be anticipated to be substantially 
3 5 lower at this location on a long-term basis, relative to existing conditions. The DO levels in water 
3 6 entering the canals from the new facilities that diverted the water from the Sacramento River at 
3 7 Hood would be expected to be equal to or higher than DO levels at the south Delta export pumps, 
38 and would be expected to have similar or lower levels of oxygen demanding substances. Hence, the 
39 typical DO level of water entering the SWP /CVP Export Service Areas waters would not be expected 
40 to be substantially lower than that under existing conditions. DO dynamics within the exposed 
41 canals and the downstream reservoirs would remain similar to that under existing conditions. 
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1 Consequently, effects on DO levels in the SWP /CVP Export Service Areas would not be adverse 
2 under Alternative 1A LL T relative to existing conditions. 

3 For the same reasons given above, substantial adverse effects on DO levels in the SWP /CVP Export 
4 Service Areas are not expected to occur under Alternative 1A LL T relative to the No Action 
5 Alternative NT and LL T. 

6 CEQA Conclusion: There would be no substantial, and likely no measurable, long-term change in DO 
7 levels in the Upstream of the Delta Region, in the Plan Area, or in the SWP /CVP Export Service Areas 
8 under Alternative 1A LL T, relative to existing conditions. Therefore, this alternative is not expected 
9 to cause additional exceedance of applicable water quality objectives by frequency, magnitude, and 

10 geographic extent that would result in significant impacts on any beneficial uses:within affected 
11 water bodies. Because no substantial changes in DO levels are expected, long-term water quality 
12 degradation would not be expected to occur, and, thus, beneficial uses woutd notbe adversely 
13 affected. Various Delta waterways are 303(d)-listed for low DO, but beocruse no subs~antial 
14 decreases in DO levels would be expected, greater degradation and DO~telated impairment of these 
15 areas would not be expected. This impact would be less than significant. No mitigation is required. 

16 ImpactWQ-10: Effects on dissolved oxygen resulting from implementation ofCM2-CM22 

17 CM2-CM22 would not be expected to contribute to adverse Do~levels fn the Delta. The increased 
18 habitat provided by CM2-CM11 could contribute to an increasedhiochemical or sediment demand, 
19 through plants decaying. However, similar habitat exists currently in the Delta and is not identified 
2 0 as contributing to adverse DO conditions. CM14,.an oxygen aeration facility in the Stockton Deep 
21 Water Ship Channel to meet TMDL objectives established by the Central Valley Water Board, would 
2 2 maintain DO levels above those that impair fish species when covered species are present. CM 19, 
2 3 which would fund projectsto contribute to reducing pollutant discharges in stormwater, would be 
24 expected to reduce biochemical oxygen demand load and, thus, would not .adversely affect DO levels. 
2 5 The remaining conservation me~sureswould not be expected to affect DO]eVels because they are 
2 6 actions that do not affect tl:l~ presence ofoxygen-demanding substances. 

2 7 CEQA Conclusion: It is expected that DO levels in the Upstream of the Delta Region, in the Plan Area, 
28 or in the SWP /CVP }$xportService Areas following implementatit:.m of CM2-CM22 under Alternative 
2 9 1A would not be substantially different from existing DO conditions. Therefore, this alternative is 
30 not extyected to ~;:auseadditional exceedance of appltcable~ater quality objectives by frequency, 
31 magnitude; and geographic extent that would result in signifi-cant imJ?acts on any beneficial uses 
3 2 within affected water bodies. Because no substantialchanges in DO levels would be expected, long-
3 3 term water quality degradation would not be expected, and, thus, beneficial uses would not be 
34 adversely affected. Various Delta waterways are 303(d)-listed.for low DO, but because no 
3 5 substantial decreases in DO levels would be expected, greater degradation and impairment of these 
36 areas would not be expected. Implementation of CM14 would have a net beneficial effect on DO 
37 conditions in the Stockton Deep Water Ship Channel. This impact would be less than significant. No 
38 mitigation is required. 
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1 Impact WQ-11: Effects on electrical conductivity concentrations resulting from facilities 
2 operations and maintenance (CM1) 

3 Upstream of the Delta 

4 For the same reasons stated for the No Action Alternative LLT, EC levels (highs, lows, typical 
5 conditions) in the Sacramento River and its tributaries, the eastside tributaries, their associated 
6 reservoirs, and the San Joaquin River upstream of the Delta under Alternative 1A LLT are not 
7 expected to be outside the ranges occurring under existing conditions or would occur under the No 
8 Action Alternative NT and LLT. Any minor changes in EC levels that may occur under Alternative 1A 
9 LL Tin water bodies upstream of the Delta would not be of sufficient magnitude, frequency and 

10 geographic extent that would cause adverse effects on beneficial uses or substantially degrade water 
11 quality with regard to EC. 

12 Delta 

13 Relative to existing conditions, Alternative 1A LLT would result ina fewer number of days when 
14 Bay-Delta WQCP compliance locations in the western, interior, (fnd southern Delta would exceed EC 
15 objectives or be out of compliance with the EC objectives, with'the exception of the San Joaquin 
16 River at San Andreas Landing in the interior Delta and Brandt Bridge in.,the southern Delta 
17 (Appendix H, Table EC-1 ). The percent of days the San Andreas Landing EC objective would be 
18 exceeded for the entire period modeled (1976-199l) would increase from 1% under existing 
19 conditions to 2% under Alternative 1A LL T. Further, the p<'!rcent of days out of compliance with the 
2 0 EC objective would increase from 1% under existing conditions to 5% under Alternative 1A LLT. At 
21 Brandt Bridge, the increase in days of EC objective exceedance and days out of compliance would be 
2 2 <1 %. Average EC levels at the western and southern Delta compliance locations would decrease 
23 from 1-27% for the entire period modeled and 2-28% during the droughtperiodmodeled (1987-
24 1991) (Appendix H, Table EC-12).1\t the two interior Delta compliance locations, there would be 
2 5 increases in average EC: the S. Fork M~kelumne River at Terminous average EC woUld. increase 4% 
2 6 for the entire period modeled and 3% di.&ing the drought period modeled; and San Joaquin River at 
2 7 San Andreas Landing average EC would increase 12% for the entire and drought periods modeled. 
28 On average, EC would increase at San Andreas Landing during all months except November. Average 
29 EC in the S. Fork Mokelumne River at Terminous would increase during all moriths (Appendix H, 
30 Table EC-12).bftheClean Water Act section 303(d) listed sect:idns of the Delta- western, 
31 northW~stern, and southern- only the San Joaquin River af Brandt Bridge in the southern Delta 
32 would have a slight increase ( <1 %) in the exceedance of the Bay-Delta WQCP EC objectives 
33 (Appendix H, 'fable EC-1), and long-term average EC a~ this location would decrease by 2%, relative 
34 to existing condittons, for the entire period modeled (AppendixH, Table EC-12). Thus, Alternative 
3 5 1A LL T is not expected to contribute to additional impairment and adversely affect beneficial uses 
36 for section 303(d) listed Delta waterways, relative to existing conditions. 

37 Relative to the No Action Alternative NT, the change in percent compliance with Bay-Delta WQCP EC 
38 objectives under Alternative 1A LLT would be similar to that described above relative to existing 
3 9 conditions. The exception is that there would also be a slight increase (1% or less) in the percent of 
40 days the EC objective would be exceeded in the San Joaquin River at Vernalis and in Old River near 
41 Middle River, located in the southern Delta, for the entire period modeled. For the entire period 
42 modeled, average EC levels would increase at all Delta compliance locations relative to the No Action 
43 Alternative NT, except in Three Mile Slough near the Sacramento River. The greatest average EC 
44 increase would occur in the San Joaquin River at San Andreas Landing (23%); the increase at the 
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other locations would be 3-8% (Appendix H, Table EC-12). During the drought period modeled, 
average EC would increase at all locations, except Three Mile Slough and San Joaquin River at Jersey 
Point. The greatest average EC increase during the drought period modeled would occur in the San 
Joaquin River at San Andreas Landing (21 %); the increase at the other locations would be 1-5% 
(Appendix H, Table EC-12). Given thatthe southern Delta is Clean Water Act section 303(d) listed as 
impaired due to elevated EC, the increase in the incidence of exceedance of EC objectives and 
increases in long-term and drought period average EC at the southern Delta locations under 
Alternative 1A LLT, relative to the No Action Alternative NT, has the potential to contribute to 
additional impairment and potentially adversely affect beneficial uses. 

Relative to the No Action Alternative LL T, the locations with an increased frequency of exceedance 
of the Bay-Delta WQCP EC objectives under Alternative 1A LLT would differ from that described 
relative to the No Action Alternative NT (Appendix H, Table EC-1 ). The percent of days exceeding EC 
objectives and percent of days out of compliance would increase at: San Jpaqtl.in River at Jersey 
Point, San Andreas Landing, Brandt Bridge, and Prisoners Point; and Old River near Middle River at 
Tracy Bridge. The increase in percent of days exceeding the EC objective would be 2% or less and 
the increase in percent of days out of compliance would be 4%or less.Aveta,g~ EC would increase at 
some compliance locations for the entire period modeled: San Joaquin River at Jersey Point (3%), S. 
Fork Mokelumne River at Terminous (5%), San Joaquin RiVer at San Aq.d.reas Landing (18%), and 
San Joaquin River at Prisoners Point (9%) (Appendix H,Table EC-12). For the drought period 
modeled, the locations with an average EC increase would .be: S. Fork Mokelumne River at 
Terminous ( 4%), San Joaquin River at San Andreas Landing(J3%), San Joaquin River at Brandt 
Bridge (1 %), Old River at Tracy Bridge (1 %),and. SanloaquinRiver at Prisoners Point (4%) 
(Appendix H, Table EC-12). Given thatthewesterriand southern Delta is Clean Water Act section 
303( d) listed as impaired due to elevated EC, the increase in the incidence of exceedance of EC 
objectives and increases in long-term and droughtperiod average EC at the western and southern 
Delta locations under Alternative 1ALLT, relative to the No Action Alternative LL'f, has the potential 
to contribute to additional impairmentand potentially adversely affect beneficial uses. 

For Suisun Marsh, Octobtir-May is the period when Bay-Delta WQCP ECQbjectives for protection of 
fish and wildlife apply. Average EC for the entire period modeled would increase under Alternative 
1A LLT, relative to e:xistingconditipns, during the months of February througn May by 0.1-0.8 
mSjcm inthe Sacramento Riverat Collinsville (Appendix H, Table EC-21).. Long-term average EC 
would decrease relative to existing conditions in Montezuma Slotrgh at National Steel during 
OctobePMay (AppendixH, Table EC-22). The most .substantial increase would occur near Beldon 
Landing, witli.long-term average EC levels increasingl:ly 1.8-6.ltnS/cm, depending on the month, 
which would &e adoubling or tripling of long-term average EC relative to existing conditions 
(Appendix H, Table EC-23). Sunrise Duck Club and Volanti Slough also would have long-term 
average EC increases during all months of 1.9-4.0 mSjcm (Appendix H, Tables EC-24 and EC-25). 
The degree to which the long-term average EC increases would cause exceedance of Bay-Delta 
WQCP objectives is unknown, because objectives are expressed as a monthly average of daily high 
tide EC, which does not have to be met if it can be demonstrated "equivalent or better protection will 
be provided at the location" (State Water Resources Control Board 2006:14). The described long
term average EC increase may, or may not, contribute to ad\erse effects on beneficial uses, 
depending on how and when wetlands are flooded, soil leaching cycles, and how recirculation of 
water is managed, and future actions taken with respect to the marsh. However, the EC increases at 
certain locations would be substantial and it is uncertain the degree to which current management 
plans for the Suisun Marsh would be able to address these substantially higher EC levels and protect 
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1 beneficial uses. Thus, these increased EC levels in Suisun Marsh are considered to have a potentially 
2 adverse effect on marsh beneficial uses. Long-term average EC increases in Suisun Marsh under 
3 Alternative 1A LLT relative to the No Action Alternative NT and LLT would be similar to the 
4 increases relative to existing conditions. Suisun Marsh is section 303(d) listed as impaired due to 
5 elevated EC, and the potential increases in long-term average EC concentrations could contribute to 
6 additional impairment, because the increases would be double or triple that relative to existing 
7 conditions and the No Action Alternative NT and LLT. 

8 SWP/CVP Export Service Areas 

9 At the Banks and Jones pumping plants, Alternative 1A LLT would result in no exceedances of the 
10 Bay-Delta WQCP's 1,000 ~mhos/em EC objective for the entire period modeled (Appendix H, Table 
11 EC-10). Thus, there would be no adverse effect to the beneficial uses in the SWP7:CYP Export Service 
12 Areas using water pumped at this location under Alternative 1A LL T. 

13 At the Banks pumping plant, relative to existing conditions, average Et: levels underAlternative 1A 
14 LLT would decrease 22% for the entire period modeled and 18% during the drought period 
15 modeled. Relative to the No Action Alternative NT, average EClevels would decrease by 15% for the 
16 entire period modeled and 12% during the drought period modele~: Similar decreases in average EC 
17 would occur relative to the No Action Alternative LL T. (Appendix R, Tai:Yle EC-12) 

18 At the Jones pumping plant, relative to existing conditions, average EC levels under Alternative 1A 
19 LL T would decrease 19% for the entire period modeled and 17% during the drought period 
20 modeled. Relative to the No Action AlternativeNT, average EC levels would decrease by 13% for the 
21 entire period modeled and 12% during the cjrought period modeled. Similar decreases in average EC 
22 levels would occur relative to the No Action Alternative LLT. (Appendix H, Table EC-12) 

2 3 Based on the decreases in long-terJ:'l). aver<~.ge EClevels that would occur at the Banks and Jones 
24 pumping plants, Alternative 1ALLTwould not cause degradation of water quality'l(l.dth respect to EC 
2 5 in the SWP /CVP Export Service Areas; rather, Alternative 1A LL T would improve long-term average 
2 6 EC conditions in the SWP /CVP Export Service Areas. 

2 7 Commensurate with the EC decrease in exported waters, an improvement inlower<San Joaquin 
2 8 River average EC levels would be expected since EC in the lower .San Joaquin River is, in part, related 
29 to irrigatiorfwater deliveries from the Delta. While the magnitude of this expected lower San 
3 0 Joaquin River in:(provement in EC is difficult to predict, th~ relati"vedecrease in overall loading of EC-
31 elevatingConstituents to the Export Service Areas would likely alleviate or lessen any expected 
32 increase in EC at Vernalis related to decreased annualaverage San Joaquin River flows (see EC 
3 3 impact discussion under No Action Alternative LL T). 

34 The export area of the Delta is listed on the state's CWA Section 303 (d) list as impaired due to 
3 5 elevated EC. Alternative 1A LLT would result in lower average EC levels relative to existing 
36 conditions and the No Action Alternative NT and LLT and, thus, would not contribute to additional 
3 7 beneficial use impairment related to elevated EC in the SWP /CVP Export Service Areas waters. 
38 Rather, Alternative 1A LLT would have beneficial effects on EC in the SWP /CVP Export Service 
39 Areas, relative to existing conditions and the No Action Alternative NT. 

40 CEQA Conclusion: Relative to existing conditions, Alternative 1A LL T would not result in any 
41 substantial increases in long-term average EC levels upstream of the Delta or in the SWP /CVP 
42 Export Service Areas. In the Plan Area, Alternative 1A LLT would result in an increase of 1% in the 
43 frequencywith which Bay-Delta WQCP EC objectives for agricultural beneficial use protection are 
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1 exceeded in the San Joaquin River at San Andreas Landing (interior Delta) for the entire period 
2 modeled (1976-1991). Further, average EC levels at San Andreas Landing would increase by 12% 
3 for the entire and drought periods modeled. Because EC is not bioaccumulative, the increases in 
4 long-term average EC levels would not directly cause bioaccumulative problems in aquatic life or 
5 humans. The interior Delta is not Clean Water Act section 303(d) listed for elevated EC, and other 
6 portions of the Delta that are section 303(d) listed would not have increased long-term average EC 
7 levels. The increases in long-term and drought period average EC levels and increased frequency of 
8 exceedance of EC objectives that would occur in the San Joaquin River at San Andreas Landing 
9 would potentially contribute to adverse effects on the agricultural beneficial uses in the interior 

10 Delta. This impact is considered to be potentially significant. 

11 Further, relative to existing conditions, Alternative 1A LL T would result in substantial increases in 
12 long-term average EC during the months of October through May in Suisun Marsh, such that EC 
13 levels at would be up to double or triple that occurring under existing conditions. The increases in 
14 long-term average EC levels that would occur in Suisun Marsh would further degrade existing EC 
15 levels and could contribute additionally to adverse effects on the fish and wildlife beneficial uses. 
16 Because EC is not bioaccumulative, the increases in long-term average EC levels would not directly 
17 cause bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Actsection 303 (d) listed 
18 for elevated EC and the increases in long-term average liCthat would occur in the marsh coul:l make 
19 beneficial use impairment measurably worse.'I:~is impact is considered to be potentially significant. 

2 0 While Mitigation Measure WQ-11 may reduce these impacts, the feasibility and effectiveness of this 
21 mitigation measures is uncertain. Therefore, theavailable mitigation would not necessarily reduce 
2 2 the impact to a level that would be less than significant. 

2 3 Mitigation Measure WQ-1,1: Redpce, avotd, and compensate for reduced water quality 
24 conditions 

2 5 The effects of increased EC l~vels, and potential adverse effects on benefiCial uses asso~iated 
2 6 with conservation mf?as!Jre CM1 operations (and hydrodynamic effects of tidal restoration 
27 under CM4), may be)nitigated through a variety of actions designed to reduce, avoid, or 
28 compensate for elevated EC levels. The goal of specific actions would be toreducejeliminate 
29 additional ex<;eedances ofDelta EC objectives and reduce long-term average concentration 
3 0 increasestp levels that would not adversely affect benefici<1luses within the Delta and Suisun 
31 Marsh. It remains to be determined whether, or to what degree, the available and existing 
3 2 salinity re~ponse and countermeasure actions of SWP and CVP facilities, municipal water 
3 3 purveyors; or Suisun Marsh salinity control facilities would be capable of accommodating the 
34 actuallevehif changes in EC that may occur from implementation of Alternative 1A. Therefore, 
3 5 the proposed mitigation requires a phased implementation of actions to identify and evaluate 
3 6 existing and possible feasible actions, followed by development and implementation of 
3 7 additional measures, if determined to be necessary and feasible. The phased actions for reducing 
38 EC levels and associated adverse effects on agricultural water supply also could mitigate adverse 
39 effects on fish and wildlife life. The phased actions, timing, and responsible parties for 
40 development and implementation are the same as those described for Mitigation Measure WQ-7. 

41 Impact WQ-12: Effects on electrical conductivity resulting from implementation of CM2-CM22 

42 The implementation of the other conservation measures (i.e., CM2-CM22), of which most do not 
43 involve land disturbance, present no new direct sources of EC to the affected environment, including 
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areas upstream of the Delta, within the Delta region, and in the SWP /CVP Export Service Areas. As 
they pertain to EC, implementation of these conservation measures would not be expected to 
adversely affect any of the beneficial uses of the affected environment. Moreover, some habitat 
restoration conservation measures would occur on lands within the Delta currently used for 
irrigated agriculture. Such replacement or substitution of land use activity is not expected to result 
in new or increased sources of EC to the Delta and, in fact, could decrease EC through elimination of 
high EC agricultural runoff. 

CM4 would result in substantial tidal habitat restoration that would increase the magnitude of daily 
tidal water exchange at the restoration areas, and alter other hydrodynamic conditions in adjacent 
Delta channels. The DSM2 modeling included assumptions regarding possible locations of tidal 
habitat restoration areas, and how restoration would affect Delta hydrodynamic conditions, and 
thus the effects of this restoration measure on Delta EC were included in the assessmentofCM1 
facilities operations and maintenance. 

Implementation of CM2-CM22 would not be expected to adversely affect EC levels in the affected 
environment and thus would not adversely affect beneficial uses0rsubstantially degrade water 
quality with regard to EC within the affected environment. 

CEQA Conclusion: Implementation of CM2-CM22 under Alternative 1At'LT would not present new 
or substantially changed sources of EC to the affected--environment. Soine conservation measures 
may replace or substitute for existing irrigated agrh;;ulture in the Delta. This replacement or 
substitution is not expected to substantially increase or present new sources of EC, and could 
actually decrease EC loads to Delta waters. Tlnr~, impl~inentation of CM2-CM22 would have 
negligible, if any, adverse effects on EC levers throughoutthe affected environment and would not 
cause exceedance of applicable state orfederal numeric or narrative water quality 
objectives/ criteria that would result in adverse effectson any beneficial uses Within affected water 
bodies. Further, implementatton ofCM2-CM22would not cause significant long;fetm water quality 
degradation such that there would be greater risk of adverse effects on be-!leficial uses. Bqsed on 
these findings, this impactis considered to be less than significant. No mitigation is required. 

Impact WQ-13: Effects on mercury concentrations resulting from facilities operations and 
maintenanc.e (CM1) 

[Note tO; Lead Agencies: This assessment is in preparation]. 

Impact WQ-14: Effects on mercury concentrations resulting from implementation of CM2-CM22 

[Note to Lead Agencies: This assessment is in preparation]; 

ImpactWQ-15: Effects on nitrate concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative 1A LLT would have 
negligible, if any, adverse effects on nitrate concentrations in the rivers and reservoirs upstream of 
the Delta in the Sacramento River watershed, relative to existing conditions and the No Action 
Alternative NT and LL T. 
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1 Under Alternative 1A LLT, modeling indicates that long-term annual average flows on the San 
2 Joaquin River would decrease by an estimated 6%, relative to existing conditions, 5% relative to No 
3 Action NT, and would remain virtually the same relative to No Action LLT (Appendix SA). Given 
4 these relatively small decreases in flows and the weak correlation between nitrate and flows in the 
5 San Joaquin River (see Nitrate Appendix J Figure 2), it is expected that nitrate concentrations in the 
6 San Joaquin River will be minimally affected, if at all, by changes in flow rates under Alternative 1A 
7 LLT. 

8 Any negligible changes in nitrate-N concentrations that may occur in the water bodies of the affected 
9 environment located upstream of the Delta would not be of frequency, magnitude and geographic 

10 extent that would adversely affect any beneficial uses or substantially degrade the quality of these 
11 water bodies, with regards to nitrate. 

12 Delta 

13 Results of the mixing calculations indicate that under Alternative 1A LLT, relative toe;&jsting 
14 conditions, No Action NT, and No Action LLT, nitrate concentrations throUghout the Delta are 
15 anticipated to remain low ( <1.4 mg/L-N) relative to adopted objectives (Nit~ate Appendix} Table 7 
16 and 8). Although changes at specific Delta locations and for specificmonths may be substantial on a 
17 relative basis, the absolute concentration of nitrate in Deltaw;;1ters would remain low ( <1.4 mg/L-N) 
18 in relation to the drinking water MCL of 10 mg/L-N, as well as all other thresholds identified in 
19 Table XX. Long-term average nitrate concentrations are anticipated to remain below 1 mg/L-N at all 
2 0 11 assessment locations except the San Joaquin River at Buckley Cove, where long-term average 
21 concentrations would be somewhat above 1 mg/L..,N. Nevertheless, at this location, long-term 
2 2 average nitrate concentration would bes.Oirte\-\fhat reduced under Alternative 1A LL T, relative to 
23 existing conditions and the NoAction NT, and'would be nearly the same (i.e., any increase would be 
24 negligible) as that under the No Ac~ion ELT. No actditional exceedances of the MCLare anticipated at 
25 any location (Nitrate Appendix} Table 7).'0n a monthly average basis and on a long term annual 
26 average basis, for all modeled years and for the drought period (1987-1991)only, use of assimilative 
27 capacity available under existing conditions, No Action NT, and No Actipn LLT, relative to the 
28 drinking water MCL of 10 mgfL-N, was low or negligible (i.e., <5%) for allJt>cationsand months 
29 (Nitrate Appendix }Table 9). 

3 0 Nitratect'.incentratiq~s will likely be higher than the ~odeli~g results indicate in certain locations, 
31 including: (1) in the Sa~ramento River between Freeport and Mallard Island and other areas in the 
3 2 Delta downstream of Freeport that are influenced by: Sacramento River water, the increase 
3 3 becoming greater with increasing distance downstream, due to conversion of ammonia from the 
3 4 SRWTP discharge at Freeport (under existing conditions apd Np Action Alternative NT only, since 
3 5 upgrades to SRWTP that substantially reduce ammonia concentrations in the Sacramento River 
3 6 downstream of Freeport are assumed in the LLT; see the Ammonia section of this chapter for further 
3 7 discussion); (2) immediately downstream of wastewater treatment plants that practice nitrification, 
38 but not denitrification (e.g., City of Rio Vista Beach WWTF, Town of Discovery Bay WWTF, City of 
39 Stockton RWCF). 

40 The effect of (1) (above) is expected to be small, on the order of 1 mg/L nitrate as Nor less in the 
41 existing conditions and No Action Alternative NT. This is because the existing increase appears to be 
42 from approximately 0.1 mg/L-N to approximately 0.4-0.5 mg/L-N over this reach, due to 
43 approximately a 1:1 conversion of ammonia-N to nitrate-N (CVWQCB 2010:32). Because this nitrate 
44 is assumed not to be generated under Alternative 1A LLT, average concentrations would be 
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expected to decrease under Alternative 1A LL T in this reach of the Sacramento River relative to 
existing conditions and the No Action Alternative NT. Regarding number (2) (above), for all such 
facilities in the Delta, the Regional Water Boards have issued NPDES permits that allow discharge of 
wastewater containing nitrate into the Delta, and under these permits, the State has determined that 
no beneficial uses are adversely affected by the discharge, and that the discharger's use of available 
assimilative capacity of the water body is acceptable. When dilution is necessary in order for the 
discharge to be in compliance with the Basin Plans (which incorporate the 10 mg/L-N MCL by 
reference), not all of the assimilative capacity of the receiving water is granted to the discharger. 
Thus, limited decreases in flows are not anticipated to result in systemic exceedances of the M CLs by 
these POTWs. Furthermore, NPDES permits are renewed on a 5-year basis, and thus, if under 
changes in flows, dilution was no longer sufficient to maintain nitrate below the.MCL in the receiving 
water, the NPDES permit renewal process would address such cases. 

Therefore, any increases in nitrate-N concentrations that may occur at certain locations within the 
Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
beneficial uses or substantially degrade the water quality at these locati:\)ns, with regards to nitrate. 

0 

SWP/CVP Export Service Areas 

Assessment of effects of nitrate in the SWP and CVP Export Service Areas i:s based on effects on 
nitrate-Nat the Banks and Jones pumping plants. 

"% 

Results of the mixing calculations indicate that under Alternative 1A LL T, relative to existing 
conditions, No Action NT, and No Action LLT, nitrate concentrations at Banks and Jones pumping 
plants are anticipated to decrease on a long-term averifgeanrmal basis (Nitrate Appendix J Table 7 
and 8). During the late summer, particularly jn the drougHt period assessed, concentrations are 
expected to increase substantially on a relative basis (i.e., >50%), but the absolute value of these 
changes (i.e., in mg/L-N) is small. AdditiQnally, gi""en the many factors that contribute to potential 
algal blooms in the SWP and!;VP canals within the Export Service Area, a~dthe la~k of studies that 
have shown a direct relationsl1ip between nutrient concentrations in the canals and reservoirs and 
problematic algal blooms .inJhesewater bodies, there is no basis to conclude that these small (i.e., 
generally <0.3 mg/L-N), seasonal increases in nitrate concentrationswauld increase the potential 
for problem algal bb>oms in the SWP and CVP Export Service Area. No additional exceedances of the 
MCL are anticipated(Nitrate Appendix J Table 7). On a month1y <{verage basisprid on a long term 
annuaLaveragebasiS, for all modeled years and for the drought period (1987-1991) only, use of 
assimilative capacity available under existing conditions and No Action NT, relative to the 10 mg/L
N MCL, was negligible for both Banks and Jones pumping plants (Nitrate Appendix J Table 9). 

Any increases innitrate-N concentrations that may occur in wat~r exported via Banks and Jones 
pumping plants are not expected to result in an adverse effects to beneficial uses or substantially 
degrade the quality of exported water, with regards to nitrate. 

CEQA Conclusion: There would be no substantial, long-term increase in nitrate-N concentrations in 
the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 
CVP and SWP service areas under Alternative 1A LL T relative to existing conditions. As such, this 
alternative is not expected to cause additional exceedance of applicable water quality 
objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
on any beneficial uses of waters in the affected environment. Because nitrate concentrations are not 
expected to increase substantially, no long-term water quality degradation is expected to occur and, 
thus, no adverse effects to beneficial uses would occur. Nitrate is not 303( d) listed within the 
affected environment and thus any increases than may occur in some areas and months would not 
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1 make any existing nitrate-related impairment measurably worse because no such impairments 
2 currently exist. Because nitrate is not bioaccumulative, increases that may occur in some areas and 
3 months would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose 
4 substantial health risks to fish, wildlife, or humans. This impact is considered to be less than 
5 significant. No mitigation is required. 

6 Impact WQ-16: Effects on nitrate concentrations resulting from implementation of CM2-
7 CM22 

8 Some habitat restoration activities included in CM2-CM11 would occur on lands within the Delta 
9 formerly used for agriculture. It is expected that this will decrease nitrate concentrations in the 

10 Delta, due to less use of nitrate-based fertilizers, relative to existing conditions and the No Action 
11 Alternative. Modeling scenarios included assumptions regarding how certain hahitat restoration 
12 activities (i.e., CM 2 and CM 4) would affect Delta hydrodynamics, and thtis su~h effects of these 
13 restoration measures were included in the assessment of CM 1 facilities.operations and maintenance 
14 (see Impact WQ-1 ). In general, aside from changes in Delta hydrodynami~s resulting from habitat 
15 restoration discussed in Impact WQ-1, conservation measures CM2..:;CM11 proposed for Alternative 
16 1A LLT are not expected to increase nitrate concentrations in water.bodies ofthe affected 
17 environment, relative to existing conditions and the No Atttion Alternative. 

18 Because urban stormwater is a source of nitrate in theaffected environment, conservation measure 
19 CM19, Urban Stormwater Treatment, is expected to slightly reduce nitrate loading to the Delta, thus 
2 0 slightly decreasing nitrate-N concentrations relative te existing conditions and the No Action 
21 Alternative. Implementation of CM12-CM18 and <::M20-Cl\il22 is not expected to substantially alter 
2 2 nitrate concentrations in any of the water bodies of the affected environment. 

2 3 CEQA Conclusion: There would be no sub~tantial, long-term increase in nitrate:-N concentrations in 
2 4 the rivers and reservoirs upstream of the 'Delta, in the Delta Region, or the waters exported to the 
2 5 CVP and SWP service areas due to implementation of CM2-CM22 under Alternative iA LLT, relative 
2 6 to existing conditions. Because urban stdrmwater is a source of nitrate in the affected environment, 
27 conservation measure CM19, Urban StormwaterTreatment, is expected to slightly reduce nitrate 
28 loading to the Delta. As such, implementation of these conservationmeasuresis not expected to 
29 cause additional exceedariceof ~pplicable water quality objectives/criteria by.lrequency, magnitude, 
3 0 and geographic extent that would cause adverse effects on any;beneficialuses of waters in the 
31 affected environment. Because nitrate concentrati()llS are not expected to increase substantially due 
32 to these conservation measures, no long-term water quality degradation is expected to occur and, 
33 thus, no adverse effects to beneficial uses would occur. Nitrate is not 303(d) listed within the 
34 affected environment and thus any minor increases than may occur in some areas would not make 
3 5 any existing nitrate-related impairment measurably worse because no such impairments currently 
3 6 exist. Because nitrate is not bioaccumulative, minor increases that may occur in some areas would 
3 7 not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose substantial health 
38 risks to fish, wildlife, or humans. This impact is considered to be less than significant. No mitigation 
39 is required. 
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Impact WQ-17: Effects on organic carbon concentrations resulting from facilities operations 
and maintenance (CM1) 

Upstream of the Delta 

Under Alternative 1A LL T, there would be no substantial change to the sources of DOC within the 
watersheds upstream of the Delta. Moreover, long-term average flow and DOC levels in the 
Sacramento River at Hood and San Joaquin River at Vernalis are poorly correlated. Thus changes in 
system operations and resulting reservoir storage levels and river flows would not be expected to 
cause a substantial long-term change in DOC concentrations in the water bodies upstream of the 
Delta. Any negligible changes in DOC levels in water bodies upstream of the Delta under Alternative 
1A LLT, relative to existing conditions and the No Action Alternative NT and LLT, would not be of 
sufficient frequency, magnitude and geographic extent that would adversely affect any beneficial 
uses or substantially degrade the quality of these water bodies, with reganfto oo't::. 

Delta 

Relative to existing conditions, Alternative 1A LLT would result.In small increases (i.e., between 1 
and 9%) in long-term average DOC concentrations at some interiorDeltalocations. In particular, 
modeled increases in long-term average DOC would be greate~t at Frankstract, with net average 
DOC concentration increases for the 16-year (197 6-1991) hydrologic period modeled of 0.3 mg/L, 
equivalent to an approximate 9% relative increase (0.2 mgjL for the drought period, 8% relative 
increase) (Appendix 8K, DOC Table 2). Long-term increasesofnot greater than 0.3 mg/L (::::;8%) 
would be predicted to occur at Staten Island, RockSlough, and Contra Costa PP No. 1 as well. At all 
11 assessment locations, modeled long-term average DOC concentrations exceed 2 mg/L 92-100% 
of the time. However, increases.in long~term average DOC in the Delta interior would result in more 
frequent exceedances of the 3 mg/L concentration threshold, with the largest magnitude effect 
occurring at Rock Slough ant! Contra Costa PP No. 1. At Rock Slough, the frequency long-term 
average DOC concentrations would exaeed 3 mg/L would increase from 52% under existing 
conditions to 66% under ~l~ernative 1A LL T (an increase from 4 7% to 63% forthe drought period). 
At Contra Costa PP No. 1,the frequency long-term average DOC conc~ntra,tionswould exceed 3 
mg/L would increase .from 52% under existing conditions to 68% under AlternatiVe 1A LLT (an 
increasefrom 45!¥~ to 6 7% f{lr thE¥ drought period). In contras:, however, the relative frequency 
long-term average DOC concentrations would exceed.4 mg/L a:t Rock Slough and Contra Costa PP 
No.1 would be small. At Rock Slough, an increase in the frequency long-term average DOC would 
exceed 4 mgjLwould only occur for the drought period, increasing from 32% under existing 
conditions to 40% under Alternative 1A LL T, while atContra Costa PP No.1 the modeled exceedance 
frequency for the 16-year hydrologic period would rise from 32% to 34% (an increase from 35% to 
42% for the drought period). Concentration threshold exce'edances at the other assessment 
locations would be similar or less. While Alternative 1A LLT would generally lead to slightly higher 
long-term average DOC concentrations (::::;0.3 mg/L) within the Delta interior and some municipal 
water intakes, the predicted change would not be expected to adversely affect MUN beneficial uses, 
or any other beneficial use. 

In comparison, Alternative 1A LLT relative to the No Action Alternative NT and No Action 
Alternative LL T would generally result in a similar magnitude of change to that discussed for the 
comparison to existing conditions. Maximum increases of not greater than 0.3 mg/L DOC (i.e., ::::;9%) 
would be predicted at Staten Island, Franks Tract, Rock Slough, and Contra Costa PP No. 1(Appendix 
8K, DOC Table 2). Threshold concentration exceedance frequency trends would also be similar to 
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Water Quality 

that discussed for the existing condition comparison, with exception to the predicted 4 mg/L 
exceedance frequency at Buckley Cove. In comparison to the No Action Alternative NT, the 
frequency which long-term average DOC concentrations exceeded 4 mg/L at Buckley Cove would 
increase from 23% to 33% (37% to 62% for the modeled drought period), with slightly smaller 
increases when comparing to No Action Alternative LLT. While the Alternative 1A LLT would 
generally lead to slightly higher long-term average DOC concentrations at some Delta assessment 
locations when compared to No Action Alternative NT and No Action Alternative LLT conditions, the 
predicted change would not be expected to adversely affect MUN beneficial uses, or any other 
beneficial use, particularly when considering the relatively small change in long-term annual 
average concentration. 

The Stage 1 Disinfectants and Disinfection Byproduct Rule adopted by U.S. EPA in 1998, as part of 
the Safe Drinking Water Act, requires drinking water utilities to reduce TOC concentrations by 
specified percentages prior to disinfection. EPA's action thresholds beginat 2,..4 mg/L TOC and, 
depending on source water alkalinity, may require a drinking water ut;ility to employ treatment to 
achieve as much as a 35% reduction in TOC. These requirements were adopted because organic 
carbon, such as DOC, can react with disinfectants during the watt~rtreatmentdisinfection process to 
form DBPs, such as THMs which pose potential lifetime carcin<Jgenitrisks to humans. Moreover, a 
CUWA convened expert panel reviewed Delta source waterquality"and DBP formation potential in 
an effort to develop Delta source water quality targets for treated drinking water. This panel found 
that source water between 4 and 7 mg/L TOC would allov.;: .contirmed flexibility in treatment 
technology necessary to achieve existing drinking water criteria for DPBs. 

Water treatment plants that utilize Delta water afe currently designed and operated to meet EPA's 
1998 requirements based on the ambient concentrati~ns and seasonal variability that currently 
exists in the Delta. Substantial changesin ambient DOC concentrations would need. to occur for 
significant changes in plant design or operations to be triggered. The increases in long-term average 
DOC concentrations estimated. to occur at various Delta locations under Alternative ~A are of 
sufficiently small magnitude that they will not require existing drinking water treatment plants to 
substantially upgrade tr~atment for DOC removal above levels currently employed. 

Relative to existing conditions, No Action Alternative NT, and No.Action Alternative LLT conditions, 
Alternative 1A LLTwould lead topredicted improvements in long-term average DOC concentrations 
at Bar~~rSiough, Banks and Jones pumping plants. At thtselod.tions, long.,ferm average DOC 
concentrations would be predicted to decrease by as much as<0.1- 0.5 mg/L, depending on 
baseline comparison. 

SWP/CVP Expoi1:Service Areas 

Under Alternative 1A LL T, modeled long-term average DOC concentrations would decrease at Banks 
and Jones pumping plants, relative to existing conditions, No Action Alternative NT, and No Action 
Alternative LL T. Relative to existing conditions, long-term average DOC concentrations would be 
predicted to decrease by 0.4 mg/L at both pumping plants, although in drought years the decrease 
would be 0.1 mg/L at Banks pumping plant and <0.1 mg/L at Jones pumping plant (Appendix 8K, 
DOC Table 2). Such decreases in long-term average DOC would result in generally lower exceedance 
frequencies for concentration thresholds, although the frequency of exceedance during the modeled 
drought period (i.e., 1987-1991) would be predicted to increase. For the Banks pumping plant 
during the drought period, exceedance of the 3 mg/L threshold would increase from 57% under 
existing conditions to 88% under Alternative 1A LLT, while at the Jones pumping plant, exceedance 
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1 frequency would increase from 72% to 87%. There would be comparatively fewer increases in the 
2 frequency of exceeding the 4 mg/L threshold at Banks, while at Jones pumping plant the exceedance 
3 frequency for the 4 mg/L threshold would decrease. Comparisons to No Action Alternative NT and 
4 No Action Alternative LLT yield similar trends, but with slightly small magnitude drought period 
5 changes. Overall, modeling results for the SWP /CVP Export Service Areas predict an overall 
6 improvement in Export Service Areas water quality, although somewhat more frequent exports of 
7 >3mg/L DOC water would likely occur for drought periods. 

8 Similar to the discussion pertaining to the No Action Alternative LL T, maintenance of SWP and CVP 
9 facilities under Alternative 1A LL T would not be expected to create new sources of DOC or 

10 contribute towards a substantial change in existing sources of DOC in the affected area. Maintenance 
11 activities would not be expected to cause any substantial change in long-term a\terage DOC 
12 concentrations such that MUN beneficial uses, or any other beneficial use, would'be adversely 
13 affected. 

14 CEQA Conclusion: Relative to existing conditions, Alternative 1A LLT ope.ration and maintenance 
15 would not result in any substantial change in long-term average DOC concentration upstream of the 
16 Delta or result in substantial increase in the frequency with whkh long-term average DOC 
17 concentrations exceeds 2, 3, or 4 mg/L levels at the 11 assessmenflocatfons analyzed for the Delta. 
18 Modeled long-term average DOC concentrations would inc;easeby np more than 0.3 mg/L at any 
19 single Delta assessment location (i.e., ::::;9% relative increase), with long-term average concentrations 
2 0 estimated to remain at or below 4.0 mg/L at all Delta locations assessed, with the exception of 
21 Buckley Cove on the San Joaquin River during . .the drought period modeled. Nevertheless, long-term 
2 2 average concentrations at Buckley Cove are predicted to remain the same during the drought 
23 period, relative to existing conditions. The increases in long-term average DOC concentration that 
2 4 could occur within the Delta would notbe of sufficient magnitude to adversely affect the MUN 
25 beneficial use, or any other beneficial uses, of Delfa waters or waters of the SWPjtVP Service Area. 
2 6 Because DOC is not bioaccumillative, the increases in long-term average IJOC concentrations would 
2 7 not cause bioaccumulative problems in aquatic life or humans. Finally, DOKi~ not causing beneficial 
28 use impairments and thus is not 303(d) li~ted for any water body wit}linthe ~lf~cted environment. 
29 Thus, the increases in long-term average DOC that could occur at various !(}cations would not make 
3 0 any beneficial use i~pairment m~asurably worse. Because long·term average DOC concentrations 
31 are not expected to increase substantially, no long-term water quality degradation with respect to 
3 2 DOC is ~~pected to occur and, thus, no adverse effects on b.enefidal uses would occur This impact is 
33 considefep to be less than significant. No mitigation is required. 

3 4 Impact WQ-18: Effects on organic carbon concentrations resulting from implementation of 
35 CM2-CM22 

36 The mostly non-land disturbing CM12-CM22 present no new sources of DOC to the affected 
3 7 environment, including areas Upstream of the Delta, within the Plan Area, and the SWP /CVP Export 
38 Service Area. Implementation of methyl mercury control measures (CM12) and urban stormwater 
39 treatment measures (CM19) may result in beneficial effects, to the extent that control measures 
40 treat or reduce organic carbon loading from tidal wetlands and urban land uses. Control of 
41 nonnative aquatic vegetation (CM13) may include killing mature aquatic vegetation in place, leading 
42 to their decay and contribution to DOC in Delta channels. However, this measure is not expected to 
43 be a significant source of long-term DOC loading as vegetation control would be sporadic and on an 
44 as needed basis, with decreasing need for treatments in the long-term as nonnative vegetation is 
45 eventually controlled and managed. Implementation of CM12-CM22 would not be expected to have 
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substantial, if even measurable, effect on DOC concentrations upstream of the Delta, within the 
Delta, and in the SWP /CVP service areas. Consequently, any negligible increases in DOC levels in 
these areas of the affected environment are not expected to be of sufficient frequency, magnitude 
and geographic extent that they would adversely affect the MUN beneficial use, or any other 
beneficial uses, of the affected environment, nor would potential increases substantially degrade 
water quality with regards to DOC. 

For CM2-CM11, effects on DOC concentrations can generally be considered in terms of: (1) 
alternative-caused change in Delta hydrodynamics, and (2) alternative-caused change in Delta DOC 
sources. Change in Delta hydrodynamics involves a two part process, including the conveyance 
facilities and operational scenarios of CM 1, as well the change in Delta channel geometry and open 
water areas that would occur as a consequence of implementing tidal wetland restoration measures 
such as that described for CM4. Modeling scenarios included assumptions .regarding how these 
habitat restoration activities would affect Delta hydrodynamics, and thus. the effects of these 
restoration measures, via their effects on delta hydrodynamics, wereim;:luded in the assessment of 
CM1 facilities operations and maintenance (see ImpactWQ-17). The potential for these same 
conservation measures to change Delta DOC sources are addressed below. 

CM2, CM3, CM8, CM9, and CM11 could include activities that would target increasing primary 
production (i.e., algae growth) within the Delta. Algae curnintlyarenotestimated to be a major 
source of DOC in the Delta (CAL FED Bay-Delta Program 2008: 4, 6'), and comprise mostly the 
particulate fraction ofTOC. Conventional drinkingwatertreatment removes much of the POC from 
raw source water; therefor~ conservation measured activities targeted at increased algae 
production are not expected to contribute substantial amounts of new DOC, or adversely affect MUN 
beneficial use, or any other beneficial uS'es, of the affected environment. 

CM4-CM7 and CM10 include land distutbing restoration activities knowq to be .. sources of DOC. 
Research within the Delta has focused primarily on non-tidal wetlands and fl0adtng.of Delta island 
peat soils. The dynamics of DOC production and export from wetlands and seasonally flooded soils is 
complex, as well highly site and circumstance specific. Age and configurationaf,a wetland 
significantly affects the amount of DOC that may be generated in a wetland .• In a study of a 
permanently flooded non-tidal con$tructed wetland on Twitchell Island, initial DOC loading was 
determined to be:much greater (i.e., approximately 10 times greater) than equivalent area of 
agricultUral land, buttrends in annual loading led researchers to estimatethat loading from the 
wetland wouldi:Je equivalent to that of agriculture within aoout 15 years (Fleck et. al. 2007: 18). It 
was observed that the majority of the wetland load originated from seepage through peat soils. 
Trends in declining load were principally associated With flushing of mobile DOC from submerged 
soils, the origins of which were related to previous agricultural activity prior to restoration to 
wetland. Peaks in annual loading, however, would be different, where peaks in agricultural drainage 
occur in winter months while peaks in wetland loading occur in spring and summer months. As 
such, age, configuration, location, operation, and season all factor into DOC loading, and long-term 
average DOC concentrations in the Delta. 

Available evidence suggests that restoration activities establishing new tidal and non-tidal wetlands, 
new riparian and new seasonal floodplain habitat could potentially lead to new substantial sources 
of localized DOC loading within the Delta. If established in areas presently used for agriculture, these 
restoration activities could result in a substitution and temporary increase in localized DOC loading 
for years. Presently, the specific design, operational criteria, and location of these activities are not 
well established. Depending on localized hydrodynamics, such restoration activities could 
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contribute substantial amounts of DOC to municipal raw water if established near municipal intakes. 
Substantially increased DOC concentrations in municipal source water may create a need for 
existing drinking water treatment plants to upgrade treatment systems in order to achieve EPA 
Stage 1 Disinfectants and Disinfection Byproduct Rule action thresholds. While treatment 
technologies sufficient to achieve the necessary DOC removals exist, implementation of such 
technologies would likely require substantial investment in new or modified infrastructure. 

CEQA Conclusion: Implementation of CM2, CM3, CM8, CM9, and CM11-CM22 would not present 
new or substantially changed sources of organic carbon to the affected environment of the Delta, 
and thus would not contribute substantially to changes in long-term average DOC concentrations in 
the Delta. Therefore, related long-term water quality degradation would not be expected to occur 
and, thus, no adverse effects on beneficial uses would occur through implementation of CM2, CM3, 
CM8, CM9, and CM11-CM22. Furthermore, DOC is not bioaccumulative, therefore changes in DOC 
concentrations would not cause bioaccumulative problems in aquatic life or hUmarrs. Nevertheless, 
implementation of CM4-CM7 and 10 would present new localized sources of DOCto the project 
area, and in some circumstances would substitute for existing sources related to replaced 
agriculture. Depending on localized hydrodynamics and proximtty th IlJ.Unicipal drinking water 
intakes, such restoration activities could contribute substantial amounts of DOC to municipal raw 
water. The potential for substantial increases in long-terl};l average DOC concentrations related to 
the habitat restoration elements of CM4-CM7 and 10 ~?:Uld contributeto long-term water quality 
degradation with respect to DOC and, thus, adversely affect MUN beneficial uses. The impact is 
considered to be significant and mitigation is required. It is uncertain whether implementation of 
Mitigation Measure WQ-18 would reduce identified impacts to a less than significant level. Hence, 
this impact could remain significant after mitigation. 

Mitigation Measure WQ-1:8: DesigD.wetland and riparian habitatfeatures to minimize 
effects on municipal intakes 

Design wetland and riparian habitat features taking into consideratioq effects on Delta 
hydrodynamics and impactl? on IlJ.Unidpal intakes. Locate restorati.on feature1; such that impacts 
on municipal intakes are minimized and habitat benefits are maximized. Incorporate design 
features to control the load and/ or timing of DOC exports from habitat restoration features. This 
couldinclude <fesign elements to control seepage from non-tidal wetlands, and features to 
increase sinuosity in tidal wetlands and riparia!faltd <;hannel margin habitat designs. For 
restoratiorifeatures directly connected to open channel waters, designing wetlands with only 
channel tnargin exchange would decrease DOC loading. Stagger construction of wetlands and 
channel margin/riparian sites both spatially and temporallyso as to allow aging of the 
restoration features and associated decreased creation oflocalized "hot spots" and net Delta 
loading. 

Establish a performance metric and monitoring program to help guide the design and creation 
of the target wetland habitats. For example, restoration activities will be designed and located so 
as to prevent net long-term average DOC concentration increases of greater than 0.5 mg/L at 
any municipal intake location within the Delta. 
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1 Impact WQ-19: Effects on pathogens resulting from facilities operations and maintenance 
2 (CM1) 

3 Upstream of the Delta 

4 For the same reasons stated for the No Action Alternative LLT, Alternative 1A LLT would not result 
5 in substantial, and likely immeasurable, increases in pathogen concentrations in the rivers and 
6 reservoirs upstream of the Delta, relative to existing conditions and the No Action Alternative NT 
7 and LL T. Effects due to the operation and maintenance of the conveyance facilities are expected to 
8 be immeasurable, on an annual and long-term average basis. 

9 Delta 

10 For the same reasons stated for the No Action Alternative LLT, Alternative 1A LLTwould not result 
11 in substantial, and likely immeasurable, increases in pathogen concentratiollsin the Delta region 
12 relative to existing conditions and the No Action Alternative NT and LL:r. Effects due to the 
13 operation and maintenance of the conveyance facilities are expected to he immeasurable, on an 
14 annual and long-term average basis. 

15 SWP/CVP Export Service Areas 

16 The water delivered to the SWP /CVP Export Service Areas woulg differ from that under existing 
17 conditions and the No Action Alternative NT and LLT, as it would consist of water diverted from the 
18 Sacramento River at Hood in addition to the water directly withdrawn from the Delta at the current 
19 export pumps. 

2 0 The Pathogens Conceptual Mod.el (TetraTech 2007, Figure 3-7) reports the median E. coli 
21 concentration in the Sacramento River at Hood is the same order of magnitude (101) as the median 
2 2 E. coli concentration at the Contra C:(lsta Water District's Pumping Plant #1 and.the Delta Pumping 
2 3 Plant Headworks (referred to herein irs the Banks pumping plant), with tne median ~q,nks pumping 
24 plant concentrations being higher than the Sacramento River and Pumping Plant #1 median 
2 5 concentrations (data for tompji!,rison .of total coliforms and fecal coliforms is not presented in Tetra 
2 6 Tech 2007 and, thus, only E •. coli is discussed). Based on the Pathogen Conceptual Model's findings 
2 7 that Delta E .. coli concentrations appear to be largely influenced tfy localized sources and that 
28 Sacramento River E. coli concentrations are lower than Delta concentratio4s, the diversion of 
29 SacrameQto River water at Hood is not expected to measurably intrease the E. coli concentration in 
3 0 the SWP /CVP Export Service Areas waters. 

31 Furthermore, the following average pathogen concentrations for the Sacramento River at River Mile 
32 44 (which is upstream of Hood and downstream of the Sacramento Regional Wastewater Treatment 
33 Plant) are reported in the Pathogens Conceptual Model (Tetra Tech 2007, Figure 3-4): 

34 Cryptosporidium: 0.12 oocysts/L (31% of samples detected) 

35 Giardia: 0.9 cysts/L ml (66% of samples detected) 

3 6 Pathogen concentrations in SWP /CVP Export Service Areas waters, particularly Giardia and 
3 7 Cryptosporidium concentrations, are of concern because the concentration of these pathogens 
38 dictates the level treatment required for the drinking water supply. The California State Water 
39 Project Sanitary Survey, 2006 Update (Archibald Consulting 2007) reported Giardia and 
40 Cryptosporidium concentrations for locations throughout the SWP. These pathogens were not 
41 frequently detected and the concentrations reported were such that the waters would be classified 
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1 as "Bin 1" under the Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR), meaning 
2 no additional treatment required under the Rule, though some waters required additional 
3 monitoring to confirm this classification. Based on the levels of Cryptosporidium in the Sacramento 
4 River, this alternative would not be expected to adversely affect the municipal and domestic water 
5 supply uses in the service areas, as the water would be classified as "Bin 1" with respect to the 
6 LT2ESWTR, meaning no additional treatment required. 

7 With respect to the remaining beneficial uses in the service area (e.g., recreation), an increased 
8 proportion of water coming from the Sacramento River would not adversely affect those uses in the 
9 SWP /CVP Export Service Areas. As described above, the pathogen levels in the Sacramento River are 

10 to similar to or lower than the water diverted at the Delta export pumps. Further, it is localized 
11 sources of pathogens that appear to have to greatest influence on concentrations (Tetra Tech 2007). 
12 Thus, an increased proportion of Sacramento River water diverted to theSWP /CVP ExportService 
13 Areas would result in minimal changes in pathogen levels in the SWP /CVP Export Service Areas 
14 waters. 

15 For the same reasons stated for the No Action Alternative,AlternatiVE( 1A'ULJ is expected to have 
16 minimal effects on pathogen concentrations in SWP /CVP Export ServiceAreaswaters relative to 
17 existing conditions and No Action Alternative NT and LL T. 

18 CEQA Conclusion: There would be no substantial, and likely no measurable, increase in average 
19 pathogen concentrations in the rivers and reservairs upstream of the Delta, Delta region, and 
2 0 SWP /CVP Export Service Areas due to implem~ntation of CM1 (water facilities and operations) 
21 under Alternative 1A LL T relative to existingcohditions.Therefore, this alternative is not expected 
2 2 to cause additional exceedance of applicable water quality objectives by frequency, magnitude, and 
23 geographic extent that would cause adverse effects on'any beneficial uses of waters in the affected 
24 environment. Because pathogen concentrationsare not expected to incre~se su.b~tantially, no long-
2 5 term water quality degradation for pathogens is expected to occur and, thus, no adverse effects on 
2 6 beneficial uses would occur. The San Jo'!quiri River in the Stockton Deep Water Ship Channel is Clean 
2 7 Water Act section 303 (d) Listed for pathogens. Because no measurable increase in Deep Water Ship 
28 Channel pathogen conceptrations are expected to occur on a long-term basis, further degradation 
2 9 and impairment of this area is not expected to occur. Finally, pathogens ar:e not bioaccumulative 
30 constituents. This impact is ~tonsirlered to be less than significant. No mitigation is required. 

31 ImpactWQ-20: Effects on pathogens resulting from implementation of CM2-CM22 

32 CM2-CM1iwbuld involve habitat restoration actions, and CM2.2 involves waterfowl and shorebird 
3 3 areas. Tidal wetl!;).nds are known to be sources of coliforms originating from aquatic, terrestrial, and 
34 avian wildlife that inhabit these areas (Desmarais et al. 2001, Grant et al. 2001, Evanson and 
35 Ambrose 2006, Tetra Tech 2007). Specific locations of restoration areas for this alternative have not 
3 6 yet been established. However, most low-lying land suitable for restoration is unsuitable for 
3 7 livestock. Therefore, it is likely that the majority of land to be converted to wetlands would be crop-
38 based agriculture or fallow /idle land. Because of a great deal of scientific uncertainty in the loading 
39 of coliforms from these various sources, the resulting change in coliform loading is uncertain, but it 
40 is anticipated that coliform loading to Delta waters would increase. Based on findings from the 
41 Pathogens Conceptual Model that pathogen concentrations are greatly influenced by the proximity 
42 to the source, this could result in localized increases in wildlife-related coliforms relative to existing 
43 conditions and the No Action Alternative NT and LLT. The Delta currently supports similar habitat 
44 types and, with the exception of the Clean Water Act section 303(d) listing for the Stockton Deep 
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Water Ship Channel, is not recognized as exhibiting pathogen concentrations that rise to the level of 
adversely affecting beneficial uses. As such, the potential increase in wildlife-related coliform 
concentrations due to tidal habitat creation is not expected to adversely affect beneficial uses. 

CM19, which would fund projects to contribute to reducing pollutant discharges in stormwater, 
would be expected to reduce pathogen load relative to existing conditions and the No Action 
Alternative NT and LL T. The remaining conservation measures would not be expected to affect 
pathogen levels, because they are actions that do not affect the presence of pathogen sources. 

CEQA Conclusion: It is expected that the pathogen levels in the Delta waters due to implementation 
of Alternative 1A conservation measures would not be substantially different relative to existing 
conditions. Therefore, this alternative is not expected to cause additional exceedance of applicable 
water quality objectives by frequency, magnitude, and geographic extent that would cause adverse 
effects on any beneficial uses of waters in the affected environment. Because pathogen 
concentrations are not expected to increase substantially, no long-term water qualitY degradation 
for pathogens is expected to occur and, thus, no adverse effects on beneficial uses would occur. The 
San Joaquin River in the Stockton Deep Water Ship Channel is Clean WaterAct section303(d) listed 
for pathogens. Because no measurable increase in Deep Water Ship Ghimnelpathogen 
concentrations are expected to occur on a long-term basis, ~~rther degradation and impairment of 
this area is not expected to occur. Finally, pathogens arenotbroaccumulative constituents. This 
impact is considered to be less than significant. No mitigation i~ required. 

Impact WQ-21: Effects on pesticide concentrations resriitlug from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LL T, under Alternative 1A LL T no specific 
operations or maintenance activity ohh.e SWP or CVP would substantially .. drive a change in 
pesticide use, and thus pesticide sourceswould remain unaffected upstream of the Delta. 
Nevertheless, changes inthe tUning and magnitude of reservoir releases could have an effect on 
available dilution capacity along river segments such as the Sacramento, Feather, American, and San 
Joaquin Rivers. 

Under: .Alternati\'e 1A LLT, winter (November-March) and~ummer (Aprif.:.:October) season average 
flow rates on the Sacramento River at Freeport, American River at Nimbus, Feather River at 
Thermalito and the San Joaquin River at Vernalis would change. Averaged over the entire period of 
record, seasonal average flow rates on the Sacramentowould decrease no more than 7% during the 
summer and 2% during the winter relative to existing conditions (Appendix 8L, Seasonal average 
flows Tables 1-4). On the Feather River, average flow rates would decrease by as much as 5% during 
the summer, but would increase by as much as 12% in the winter, while on the American River 
average flow rates would decrease by as much as 16% in the summer but would increase by as 
much as 9% in the winter. Seasonal average flow rates on the San Joaquin River would decrease by 
as much as 12% in the summer, but increase by as much as 1% in the winter relative to existing 
conditions. In comparison to No Action Alternative NT and No Action Alternative LLT, the relative 
magnitude change in seasonal average flows would be similar, with exception to the estimated 
change on the American River and San Joaquin River relative to No ActionAlternative LLT. In 
comparison to No Action Alternative LLT, there would be no estimated change in season average 
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flows on the San Joaquin River (i.e., 0% summer and winter change) and there would only be a 1% 
decrease of summer average flows on the American River. 

For the same reasons stated for the No Action Alternative LLT, decreased seasonal average flow of 
::::;16% is not considered to be of sufficient magnitude to substantially increase pesticide 
concentrations or alter the long-term risk of pesticide-related toxicity to aquatic life, nor adversely 
affect other beneficial uses of water bodies upstream of the Delta. 

Delta 

Sources of diuron, OP and pyrethroid insecticides to the Plan Area include direct input of surface 
runoff from in-Delta agriculture and Delta urbanized areas as well inputs from rivers upstream of 
the Delta. Similar to Upstream of the Delta, CVP /SWP operations would not affect-these sources. 

Under Alternative 1A LLT, the distribution and mixing of Delta source waters~ould change. Percent 
change in monthly average source water fraction were evaluated for the modeled H>-year (1976-
1991) hydrologic period and a representative drought period (1987 -1991), with special attention 
given to changes in San Joaquin River, Sacramento River and Delta Agriculture sources water 
fractions. Relative to existing conditions, under Alternative 1A LL T modeled San Joaquin River 
fractions would increase greater than 10% at Franks Tract, Rock Slough, and Contra Costa PP No.1 
(Appendix 8D, Source Water Fingerprinting). At Franks Tract, source water fractions when modeled 
for the 16-year hydrologic period would increase :13-150/o during.February and March. San Joaquin 
River source water fractions when rrodeled for the 16-year hydrologic period would increase 14-
16% during February and March at Rock Slough and 13-17% during March and April at Contra 
Costa PP No. 1. Sacramento River fractions would iiu::rease greater than 10% at Buckley Cove as 
well. At Buckley Cove, Sacramento Riversourcewaterfractions when modeled for the 16-year 
hydrologic period would increase by 1l% during.August, and 11-14% duvingJulyandAugustduring 
the modeled drought period.RelatiVe to existing conditions, there would be nQ:modeled increases in 
Delta agricultural fractions greater than 7%.These modeled changes in the$OUrcewater fractions of 
Sacramento, San Joaquin andDelfa agriculture water are not of sufficient magnitude t:o substantially 
alter the long-term riskbf pesffcide-rela:ted toxicity to aquatic life, nor adversely affect other 
beneficial uses of the Delta. 

When compared to No Action Alternative NT and No Action AlternativeLLT, changes in source 
water fractionswould be similar in season, geographtc extent, and magnitude to those discussed for 
existing conditions with exception to Buckley Cove~ At Buckley Cove, modeled drought period San 
Joaquin Riv~r fractions would increase 15% in Julyand 26% in August when compared to No Action 
Alternative LLT(Appendix 8D, Source Water Fingerprinti~g). These increases would primarily 
balance through decreases in Sacramento River water and ~astsidetributary waters. Nevertheless, 
the San Joaquin River would only account for 37% of the total source water volume at Buckley Cove 
in July and August during the modeled drought period. As such, these modeled changes in the source 
water fractions of Sacramento, San Joaquin and Delta agriculture water are not of sufficient 
magnitude to substantially alter the long-term risk of pesticide-related toxicity to aquatic life, nor 
adversely affect other beneficial uses of the Delta. 

SWP/CVP Export Service Areas 

Assessment of effects in SWP /CVP Export Service Areas is based on effects seen in the Plan Area at 
the Banks and Jones pumping plants. Under Alternative 1A LLT, Sacramento River source water 
fractions would increase substantially at both Banks and Jones pumping plants relative to existing 
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conditions, No Action Alternative NT and No Action Alternative LLT (Appendix 8D, Source Water 
Fingerprinting). Source water fractions would generally increase from 13-53% for the period of 
December through June for the modeled 16-year hydrologic period and 13-40% from the period of 
March through May for the modeled drought period. These increases in Sacramento source water 
fraction would primarily balance through equivalent decreases in San Joaquin River fraction. Based 
on the general observation that San Joaquin River, in comparison to the Sacramento River, is a 
greater contributor of OP insecticides in terms of greater frequency of incidence and presence at 
concentrations exceeding water quality benchmarks, modeled increases in Sacramento River 
fraction at Banks and Jones would generally represent an improvement in export water quality 
respective to pesticides. 

CEQA Conclusion: Relative to existing conditions, the Alternative 1A LL T would . .rwt result in any 
substantial change in long-term average pesticide concentration or result in substantial increase in 
the anticipated frequency with which long-term average pesticide concentr'atiens would exceed 
aquatic life toxicity thresholds or other beneficial use effect thresholds upstream ofthe Delta, at the 
11 assessment locations analyzed for the Delta, or the SWP /CVP .service area. Numerous pesticides 
are currently used throughout the affected environment, and wlfile saFe of these pesticides may be 
bioaccumulative, those present-use pesticides for which there is sufficient evidence for their 
presence in waters affected by SWP and CVP operations Ci.e., diazinon, chlorpyrifos, diuron, and 
pyrethroids) are not considered bioaccumulative, and thus changes tntheir concentrations would 
not directly cause bioaccumulative problems in aqu~ticli!~ or humans. Furthermore, while there are 
numerous 303 (d) listings throughoutthe affected environment that name pesticides as the cause for 
beneficial use impairment, the modeled chan;gesiu upstream river flows and Delta source water 
fractions would not be expected to make any of these beneficial use impairments measurably worse. 
Because long-term average pesticide concentrations are not expected to increase substantially, no 
long-term water quality degradation Wit,h respe~t to pesticides is expected to o~cur and, thus, no 
adverse effects on beneficial uses would occur. This impact is considered to b~less than significant. 
No mitigation is required. 

Impact WQ-22: Effects'(m peiticidecouceutratious resulting from fmplementatiou of CM2-
CM22 

With the ex<;eRtiohof CM13, tne tnostly non-land disturbing CM12-CM24 present no new sources of 
pesticid~s to the affected environment, including areas Up~treamof the Delta, within the Plan Area, 
and theSWP f CVP ExportService Area. Implementation of urban storm water treatment measures 
(CM19) may result in beneficial effects, to the extenfthat control measures treat or reduce pesticide 
loading from urban land uses. However, control of nonnative aquatic vegetation (CM13) associated 
with tidal habitat restoration efforts would include killing invasive and nuisance aquatic vegetation 
through direct application of herbicides or through alternative mechanical means. Use and selection 
of type of herbicides would largely be circumstance specific, but would follow existing control 
methods used by the California Department of Boating and Waterways (CDBW). The CDBW's use of 
herbicides is regulated by permits and regulatory agreements with the Central Valley Regional 
Water Quality Control Board, US Fish and Wildlife Service, and National Marine Fisheries Service 
and is guided by research conducted on the efficacy of vegetation control in the Delta through 
herbicide use. Through a program of adaptive management and assessment, the CDBW has 
employed a program of herbicide use that reduces potential environmental impacts, nevertheless, 
the CDBW found that impacts on water quality and associated aquatic beneficial uses would 
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continue to occur and could not be avoided, including non-target impacts on aquatic invertebrates 
and beneficial aquatic plants (California Department of Boating and Waterways 2006). 

In addition to the potential beneficial and adverse effects of CM19 and CM13, respectively, the 
various restoration efforts of CM2-CM11 could involve the conversion of active or fallow 
agricultural lands to natural landscapes, such as wetlands, grasslands, floodplains, and vernal pools. 
In the long-term, conversion of agricultural land to natural landscapes could possibly result in a 
limited reduction in pesticide use throughout the Delta. In the short-term, tidal and non-tidal 
wetland restoration, as well as seasonal floodplain restoration (i.e., CM4, CM5, and CM10) over 
former agricultural lands may include the contamination of water with pesticides residues 
contained in the soils. Present use pesticides typically degrade fairly rapidly, and in such cases 
where pesticide containing soils are flooded, dissipation of those pesticides would be expected to 
occur rapidly. Moreover, seasonal floodplain restoration (CM5) and Yolo Bypass enhancements 
(CM2) may be managed alongside continuing agriculture, where pesticides may beused on a 
seasonal basis and where water during flood events may come in con"\~.tt with restdue.s of these 
pesticides. Similarly, however, rapid dissipation would be expected, partitularly in the large 
volumes of water involved in flooding. During these flooding eyerits, pesticides potentially 
suspended in water would not be expected to cause toxicity to aquatic life or cause substantial 
adverse effects on any other beneficial uses of these waterbodies. 

CEQA Conclusion: With the exception of CM13; finplementation of CM2-CM22 would not present 
new or substantially increased sources of pesticides in the Plan Area. In the long-term, 
implementation of conservation measures cou.ldpossibly result in a limited reduction in pesticide 
use throughout the Delta through the potential repurposing of active or fallow agricultural land for 
natural habitat purposes. In the short-term,t~e reputposing of agricultural land associated with 
CM4, CM5, and CM10 may exprrse water used for habitat restoration to pesticide residues. Moreover, 
CM2 and CM5 may be managed alongside continuing agriculture, where pesticides may be used on a 
seasonal basis and where water during floodevents may come in contactw"it}rresidues of these 
pesticides. However, rapiddi~sip~~ion Would be expected, particularly in th~large volumes of water 
involved in flooding, such that~quaticlife toxicity objectives would not be exceeded by frequency, 
magnitude, and geographic ettent whereby adverse effects on beneficial uses woulti be expected. 
Conservation measures CM2-CM22 do not include the use of pesticides known to be 
bioaccumql~~ive in animals or humans, nor do the conservatiOJl measurt}s prppose the use of any 
pesticide currently named in a Section 303 (d) listingafthe a~fe~ted environment. CM13 proposes 
the use ofherbfcides to control invasive aquatic vegetation around habitat restoration sites. 
Herbicides directly applied to water could include adverse effects on non-target aquatic life, such as 
aquatic invertebrates and beneficial aquatic plants. As such, aquatic life toxicity objectives could be 
exceeded with sufficient frequency and magnitude such that b~neficial uses would be impacted. 
Potential environmental effects related only to CM13 are considered significant and unavoidable. 
Mitigation Measure WQ-22 is available to partially reduce this impact of pesticides on water quality; 
however, no feasible mitigation is available that would reduce it to a level that would be less than 
significant. 

Mitigation Measure WQ-22: Implement least toxic integrated pest management strategies 

Implement the "least toxic" principals of integrated pest management (IPM) in the management 
of invasive aquatic vegetation under CM13. In doing so, the BDCP proponents will consult with 
the Central Valley Water Board, USFWS, NMFS, and CDBW to obtain effective IPM strategies 
such as efficacious but least toxic active ingredients, timing of applications in order to minimize 
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1 tidal dispersion and timing to target the invasive plant species at the most vulnerable times such 
2 that less herbicide can be used or the need for repeat applications can be reduced. 

3 Impact WQ-23: Effects on phosphorus concentrations resulting from facilities operations and 
4 maintenance (CM1) 

5 Upstream of the Delta 

6 The conveyance facilities operations and maintenance (CM 1) for Alternative 1A LLT will not 
7 contribute additional sources of phosphorus to the water bodies upstream of the Delta. Because 
8 phosphorus loading to waters upstream of the Delta is not anticipated to change under Alternative 
9 1A LLT, and because changes in flows do not necessarily result in changes in concentrations or 

10 loading of phosphorus to these water bodies, as discussed for the No Action Alternative, substantial 
11 changes in phosphorus concentration are not anticipated in any of the water bodies of the affected 
12 environment located upstream of the Delta under Alternative 1A LL T, relative to eXisting conditions, 
13 No Action NT, or No Action LLT. Any negligible changes in phosphorus concentrations that may 
14 occur in these water bodies would not be of frequency, magnitude and geographic extent that would 
15 exceed adopted phosphorus objectives/ criteria (because there arenone ), adversely affect any 
16 beneficial uses, or substantially degrade the quality of these Wqter bodies, with regards to 
17 phosphorus. 

18 Delta 

19 As discussed for the No Action Alternative, because phosphorus concentrations in the major source 
20 waters to the Delta are similar for much of the year, pliosphcrrus concentrations in the Delta are not 
21 anticipated to change substantially on a longterm-a.veragebasis. Additionally, activities associated 
2 2 with CM1 will not contribute additional sources of phosphorus to the Delta. Phosphorus 
2 3 concentrations may increase during January through March at locations where the source fraction of 
24 San Joaquin River water increases, due to the higher concentration ofphasphorustn the San Joaquin 
2 5 River during these months compared to Sacramento River water or San Francisco Bay water. Based 
2 6 on the DSM2 fingerprinting results (see Appendix D), together with source water concentrations 
27 show in Figure 60, the ma.g.nitudeofincre~se during these months may rangefrom neglrgible up to 
28 approximately 0.05 mg/L. However,there are no state or federal objectives for phosphorus, and 
29 because algal growtbrates are limited by availability of light in the Deha, arr~ thus, increases or 
3 0 decreases in nutrient levels are, in. general, expected to have little effect on productivity, any changes 
31 in phosphorus concentrationsthat may occur at certain locatio~s within the Uelta are not 
3 2 anticipated to be of frequency, magnitude and geograp.hit;extentthat would adversely affect any 
3 3 beneficial uses pr substantially degrade the water quality ahhese locations, with regards to 
34 phosphorus. 

35 SWP/CVP Export Service Areas 

3 6 Assessment of effects of phosphorus in the SWP and CVP Export Service Areas is based on effects on 
37 phosphorus at the Banks and Jones pumping plants. 

38 Based on the DSM2 fingerprinting results (see Appendix D), together with source water 
39 concentrations show in Figure 60, long-term average monthly and annual phosphorus 
40 concentrations at Banks and Jones pumping plants are anticipated to decrease as a result of 
41 Sacramento River water replacing San Joaquin River water in exports. During drought conditions, 
42 phosphorus concentrations may increase during certain months, but these increases are expected to 
43 be neglible ( <0.01 mg/L). There are no state or federal objectives for phosphorus. Moreover, given 
44 the many factors that contribute to potential algal blooms in the SWP and CVP canals within the 
45 Export Service Area, and the lack of studies that have shown a direct relationship between nutrient 
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1 concentrations in the canals and reservoirs and problematic algal blooms in these water bodies, 
2 there is no basis to conclude that any seasonal increases in phosphorus concentrations at the levels 
3 expected under this alternative, should they occur, would increase the potential for problem algal 
4 blooms in the SWP and CVP Export Service Area. 

5 Any increases in phosphorus concentrations that may occur in water exported via Banks and Jones 
6 pumping plants are not expected to result in adverse effects to beneficial uses of exported water or 
7 substantially degrade the quality of exported water, with regards to phosphorus. 

8 CEQA Conclusion: There would be no substantial, long-term increase in phosphorus concentrations 
9 in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 

10 CVP and SWP service areas under the Alternative 1A LL T relative to existing conditions. As such, this 
11 alternative is not expected to cause additional exceedance of applicable water qUality 
12 objectives/ criteria by frequency, magnitude, and geographic extent that would cal.fse adverse effects 
13 on any beneficial uses of waters in the affected environment. Because phosphorus concentrations 
14 are not expected to increase substantially, no long-term water quality degradation is expected to 
15 occur and, thus, no adverse effects to beneficial uses would occur, Phospharus is not 303 (d) listed 
16 within the affected environment and thus any minor increases than may occur in some areas would 
17 not make any existing phosphorus-related impairment measurablyworsebecause no such 
18 impairments currently exist. Because phosphorus is not bio~tc~uml1Ia,~i\l'e, minor increases that may 
19 occur in some areas would not bioaccumulate to greater levels in aquatic organisms that would, in 
2 0 turn, pose substantial health risks to fish, wildlife, or humans. This impact is considered to be less 
21 than significant. No mitigation is required. 

2 2 Impact WQ-24: Effects on phosphorus concentrations resulting from implementation of CM2-
23 CM22 

24 CM2-CM11 include activities that crep.te additional aquatic habitat within the affected environment, 
2 5 and therefore may increase the total afi:umntof algae and plant-life within ~e Delta. These activities 
2 6 would not affect phosphoru~ loading to the affected environment, but may affectphosphorus 
2 7 dynamics and speciation. For example~ water column concentrations oftotal phosphorus may 
28 increase or decreasein localized areas as a result of increased or deereased suspended solids, while 
29 orthophosphate concentrattpns may be locally altered as a result of chatfgingplanktonic and 
3 0 macroin:vertebrate species contributing to the cycling of phosphorus withinthe affected 
31 environment. Additionally, depending on age, configuration, location, operation, and season, some of 
3 2 the restoration measures included under these conservation measures may function to remove or 
3 3 sequester phosphorus, but since presently, the specific design, operational criteria, and location of 
34 these activities are not well established, the degree to which this would occur is unknown. Overall, 
3 5 phosphorus concentrations are not expected to change substantially in the affected environment as 
3 6 a result of CM2-CM22. Because increases or decreases in phosphorus levels are, in general, expected 
3 7 to have little effect on productivity, any changes in phosphorus concentrations that may occur at 
38 certain locations within the affected environment are not anticipated to be of frequency, magnitude 
39 and geographic extent that would adversely affect any beneficial uses or substantially degrade the 
40 water quality at these locations, with regards to phosphorus. 

41 Because urban stormwater is a source of phosphorus in the affected environment, conservation 
42 measure CM19, Urban StormwaterTreatment, is expected to slightly reduce phosphorus loading to 
43 the Delta, thus slightly decreasing phosphorus concentrations relative to existing conditions and the 
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1 No Action Alternative. Implementation of CM12-CM18 and CM20-CM22 is not expected to 
2 substantially alter phosphorus concentrations in the affected environment. 

3 CEQA Conclusion: There would be no substantial, long-term increase in phosphorus concentrations 
4 in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 
5 CVP and SWP service areas due to implementation of CM2-CM22 under Alternative 1A LL T relative 
6 to existing conditions. Because urban stormwater is a source of phosphorus in the affected 
7 environment, conservation measure CM19, Urban Storm water Treatment, is expected to slightly 
8 reduce phosphorus loading to the Delta. As such, implementation of these conservation measures is 
9 not expected to cause adverse effects on any beneficial uses of waters in the affected environment. 

10 Because phosphorus concentrations are not expected to increase substantially due to these 
11 conservation measures, no long-term water quality degradation is expected to dccur and, thus, no 
12 adverse effects to beneficial uses would occur. Phosphorus is not 303(d) listed within the affected 
13 environment and thus any minor increases than may occur in some area$ would not make any 
14 existing phosphorus-related impairment measurably worse because no such impairments currently 
15 exist. Because phosphorus is not bioaccumulative, minor increases that may occur in some areas 
16 would not bioaccumulate to greater levels in aquatic organismsthatwould, in turn, pose substantial 
17 health risks to fish, wildlife, or humans. This impact is considered to. be less than significant. No 
18 mitigation is required. 

19 Impact WQ-25: Effects on selenium concentrations resulting from facilities operations and 
20 maintenance (CM1) 

21 [Note to Lead Agencies: This assessment is in preparation]. 

2 2 Impact WQ-26: Effects on selenium concentrations resulting from implementation of CM2-
23 CM22 

24 [Note to Lead Agencies: Thisasse$smentis in preparation]. 

25 ImpactWQ-27: Effects on trace metal concentrations resultingfromfacilittes operations and 
26 maintenance (CMl) 

2 7 Upstream afJ:he Delta 

28 For the same reasons st~ted for the No Action Alternative LLT, Alternative 1A LLTwould result in 
29 negligible, and likely immeasurable, increases in trace metal concentrations in the rivers and 
30 reservoirs upstream of the Delta, relative to existing conditions, No Action NT and No Action LLT. 
31 Effects due to the operation and maintenance of the conveyan<~e facilities are expected to be 
3 2 immeasurable, on an annual and long-term average basis. Its such, the Alternative 1A would not be 
3 3 expected to substantially increase the frequency with which applicable Basin Plan objectives or CTR 
3 4 criteria would be exceeded in water bodies of the affected environment located upstream of the 
3 5 Delta or substantially degrade the quality of these water bodies, with regard to trace metals. 

36 Delta 

37 For the same reasons stated for the No Action Alternative LLT, Alternative 1A LLTwould not result 
3 8 in substantial increases in trace metal concentrations in the Delta relative to existing conditions, No 
39 Action NT, and No Action LLT. Effects due to the operation and maintenance of the conveyance 
40 facilities are expected to be negligible, on long-term average basis. As such, Alternative 1A would not 
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Water Quality 

be expected to substantially increase the frequency with which applicable Basin Plan objectives or 
CTR criteria would be exceeded in the Delta or substantially degrade the quality of Delta waters, 
with regard to trace metals. 

SWP/CVP Export Service Areas 

For the same reasons stated for the No Action Alternative LLT, Alternative 1A LLT would not result 
in substantial increases in trace metal concentrations in the water exported from the Delta or 
diverted from the Sacramento River through the proposed ronveyance facilities. As such, there is not 
expected to be substantial changes in trace metal concentrations in the SWP /CVP export service 
area waters under Alternative 1A, relative to existing conditions, No Action NT, and No Action LL T. 
As such, Alternative 1A would not be expected to substantially increase the frequency with which 
applicable Basin Plan objectives or CTR criteria would be exceeded in the water bodies of the 
affected environment in the SWP and CVP Service Area or substantially degrade tne quality of these 
water bodies, with regard to trace metals. 

CEQA Conclusion: There would be no substantial long-term increase in traGe metal concentrations 
in the rivers and reservoirs upstream of the Delta, in the Delta Region, :or the SWP /CVP export 
service area waters under Alternative 1A relative to existing conditions. As such, this alternative is 
not expected to cause additional exceedance of applicab~eWater quality objectives by frequency, 
magnitude, and geographic extent that would oause adverse effects on any beneficial uses of waters 
in the affected environment. Because trace metal concent"rations ate not expected to increase 
substantially, no long-term water quality degradation for trace metals is expected to occur and, thus, 
no adverse effects to beneficial uses would at cur .. Furthermore, any negligible changes in long-term 
trace metal concentrations that may occurinwaterhodies of the affected environment would not be 
expected to make any existing b~neficial use im~airments measurably worse. The trace metals 
discussed in this assessment are net considered bioaccumulative, and th!.fs would not directly cause 
bioaccumulative problems in aquatie life or humans. This impact is consit:lered to be less than 
significant. No mitigation is required. 

Impact WQ-28: Effects on trace mefal concentrations resulting ftolh tm.plelhentation of CM2-
CM22 

Implementation ofCM2-CM22 present no new sources of tracemetals to the affected environment, 
including areas upstre~m of the Delta, within the Delta, or in the SWP and CVP service areas. 
However,CM19, which Would fund projects to contribute to reducing pollutant discharges in 
stormwater, would be expected to reduce trace metalloading to surface waters of the affected 
environment. The remaining conservation measures would not be expected to affect trace metal 
levels, because they are actions that do not affect the presence of trace metal sources. As they 
pertain to trace metals, implementation of these conservation measures would not be expected to 
adversely affect beneficial uses of the affected environment or substantially degrade water quality 
with respect to trace metals. 

CEQA Conclusion: Implementation of CM2-CM22 under Alternative 1A would not cause substantial 
long-term increase in trace metal concentrations in the rivers and reservoirs upstream of the Delta, 
in the Delta Region, or the SWP /CVP export service area. As such, this alternative is not expected to 
cause additional exceedance of applicable water quality objectives by frequency, magnitude, and 
geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 
environment. Because trace metal concentrations are not expected to increase substantially, no 
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Water Quality 

long-term water quality degradation for trace metals is expected to occur and, thus, no adverse 
effects to beneficial uses would occur. Furthermore, any negligible changes in long-term trace metal 
concentrations that may occur throughout the affected environment would not be expected to make 
any existing beneficial use impairments measurably worse. The trace metals discussed in this 
assessment are not considered bioaccumulative, and thus would not directly cause bioaccumulative 
problems in aquatic life or humans. This impact is considered to be less than significant. No 
mitigation is required. 

ImpactWQ-29: Effects on TSS and turbidity resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, Alternativ~ 1ALLT is expected to 
have minimal effect on TSS concentrations and turbidity levels (highs, lows, typical conditions) in 
reservoirs and rivers upstream of the Delta relative to existing conditiOJ1S and the No Action 
Alternative NT and LL T. Any minor increases in TSS concentratioii.s and turbidity levels that may 
occur under Alternative 1A LL T would not be of sufficient frequency, magnitude, and geographic 
extent that would result in adverse effects on beneficial uses withinthe Upstream of the Delta 
Region,or substantially degrade the quality of these water botUes, witb regard to TSS and turbidity. 

Delta 

The TSS concentrations and turbidity levels of Delta inflows under Alternative 1A LLT are not 
expected to be substantially different from those occurring under existing conditions or would occur 
under the No Action Alternative. NT and LL !. However, the implementation of this alternative would 
change the quantity of Delta inflows, which would affect Delta hydrodynamics>and, thus, erosion and 
deposition potential in certain Delta channels. Localized changes in TSS'concentrations and turbidity 
levels could occur, depending on how rapidly the Delta hydrodynamics are altereda:nd the channels 
equilibrate with the new tidal flux tegim:e,after implementation of this alternative. The magnitude of 
increases in TSS concentrations andthxbidity levels in the affected channels due to higher potential 
of erosion cannot be readily quantified. However, geomorphic changes associated With sediment 
transport and deposition are usually gradual, occurring over years. On~e the ¢iannels are 
reconfigured, t~ is expected that the TSS concentration~ and turbidity levels in the affected channels 
would not be substanti~lly different from the levels under existing conditions or the No Action 
AlternativeNT and LLT. Consequently, any notable increases inTSS cqncentrations and turbidity 
levels that m:ay occur under Alternative 1A LLT would likely be short-term in nature and long-term 
changes under this alternative would not be of sufficient frequency, magnitude and geographic 
extent that would result in adverse effects on beneficial uses in the Delta region, or substantially 
degrade the quality of these water bodies, with regard to TSS and turbidity. 

SWP/CVP Export Service Areas 

The water delivered to the SWP /CVP Export Service Areas would differ from that under existing 
conditions and the No Action Alternative NT and LLT, as it would consist of water diverted directly 
from the Sacramento River at Hood in addition to water withdrawn from the Delta at the current 
export pumps. Historical median turbidity levels in the Sacramento River at Hood (11 NTU) and in 
the Delta waters at the Harvey 0. Banks Pumping Plant Headworks (11 NTU) are similar (Figure 8-
## Delta showing mean/median turbidity levels Unique ID HDR0135) and mean turbidity levels 
differ by 5 NTU (13 NTU at Banks pumping plant and 18 NTU in the Sacramento River at Hood). 
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1 Thus, it is expected that the TSS concentrations and turbidity levels in the vicinity of the south Delta 
2 export pumps would not be substantially different from the levels under the existing conditions or 
3 the No Action Alternative NT and LLT. Consequently, the increases in TSS concentrations and 
4 turbidity levels that may occur under Alternative 1A LL T would not be of sufficient frequency, 
5 magnitude, and geographic extent that would result in adverse effects on beneficial uses within the 
6 SWP /CVP Export Service Areas or substantially degrade the quality of these water bodies, with 
7 regard to TSS and turbidity. 

8 CEQA Conclusion: It is expected that the TSS concentrations and turbidity levels Upstream of the 
9 Delta, in the Plan Area, and the SWP /CVP Export Service Areas due to implementation of CM1 

10 (water facilities and operations) would not be substantially different under Alternative 1A LL T 
11 relative to existing conditions. Therefore, this alternative is not expected to cause additional 
12 exceedance of applicable water quality objectives where such objectives are not exceeded under 
13 existing conditions. Because TSS concentrations and turbidity levels are not expected to be 
14 substantially different, long-term water quality degradation is not expe:cted, and, thi:..ts1 beneficial 
15 uses are not expected to be adversely affected. Finally, TSS and turbidity are neither 
16 bioaccumulative nor Clean Water Act section 303(d) listed constituents. THis impact is considered to 
17 be less than significant. No mitigation is required. 

18 ImpactWQ-30: Effects on TSS and turbidity resulting from implementation ofCM2-CM22 

19 Creation of habitat and open water through implementation of CM2-CM11 could affect Delta 
20 hydrodynamics and, thus, erosion and deposition potehtialln certain Delta channels. The magnitude 
21 of increases in TSS concentrations and turbiclitYlevels in tile affected channels due to higher 
2 2 potential of erosion cannot be readily quantified. Thein creases in TSS concentrations and turbidity 
2 3 levels in the affected channels could be substantial in focalized areas, depending on how rapidly the 
24 Delta hydrodynamics are altered and the channels equilibrate with the new tidal flux regime, after 
2 5 implementation of this alternative. However, geomorphic changes associat~;d with sediment 
2 6 transport and deposition are usually gradual, occurring over years. Once tlle channels are 
2 7 reconfigured, it is expected that the TSS concentrations and turbiditylevels in the affected channels 
2 8 would not be substantially different from the levels under existing conditions or the.N o Action 
2 9 Alternative NT and.LL T. 

3 0 CM19, which would fund projects to contribute to reciuoing pollutant discharges in stormwater, 
31 would be expected to reduce TSS and turbidity in urban discharges relative to existing conditions 
3 2 and the No Action Alternative NT and LL T. The rerna.ining conservation measures would not be 
3 3 expected to affect TSS concentrations and turbidity Ievels, because they are actions that do not affect 
34 the presence oflfSS and turbidity sources. 

3 5 CEQA Conclusion: It is expected that the TSS concentrations and turbidity levels Upstream of the 
3 6 Delta, in the Plan Area, and the SWP /CVP Export Service Areas due to implementation of CM2-CM22 
3 7 under Alternative 1A would not be substantially different relative to existing conditions. Therefore, 
38 this alternative is not expected to cause additional exceedance of applicable water quality objectives 
39 where such objectives are not exceeded under existing conditions. Because TSS concentrations and 
40 turbidity levels are not expected to be substantially different, long-term water quality degradation is 
41 not expected relative to TSS and turbidity, and, thus, beneficial uses are not expected to be adversely 
42 affected. Finally, TSS and turbidity are neither bioaccumulative nor Clean Water Act section 303(d) 
43 listed constituents. This impact is considered to be less than significant. No mitigation is required. 
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Impact WQ-31: Water quality effects resulting from construction-related activities 

This section addresses construction-related water quality effects to constituents of concern other 
than effects caused by changes in the operations and maintenance of CM1-CM22, which are 
addressed in terms of constituent-specific impact assessments elsewhere in this chapter. Under 
Alternative 1A LLT, the majority of construction-related activities for conservation measures CM1-
CM22 would occur within the Delta Few, if any, of the CM1-CM22 actions involve construction work 
in the SWP and CVP Service Area or areas upstream of the Delta. The conservation measures, or 
components of measures, that are anticipated to be constructed in areas upstream of the Delta 
would be limited to: (1) the Yolo Bypass Fishery Enhancement (CM2) (i.e., the Fremont Weir 
component of the action), (2) Conservation Hatcheries (CM18) (i.e., the new hatchery facility), and 
(3) Urban StormwaterTreatment (CM19). 

Within the Delta, the construction-related activities for Alternative 1A LLf would be most extensive 
for CM1 involving the new water conveyance facilities. Habitat restoration activitiesin the Delta (i.e., 
CM4-CM10), including restored tidal wetlands, floodplain, and related chpnnel margi:fiand off
channel habitats, also would involve substantial construction-related activities acrosswidespread 
areas of the Delta. Construction activities also would occur forCM2in the Yolo Bypass to implement 
fish enhancement features. Anticipated construction activities thatmayoctur under CM11-CM22, if 
any, would involve relatively minor disturbances, and thus Would not be anticipated to result in 
substantial discharges of any constituents of concern. 

The extensive construction activities that will be necessaryt~ implement CM1, CM2, and CM4-CM10 
would involve a variety ofland disturbances inthe Delta including vegetation removal; grading and 
excavation of soils; establishment of roads~bhdges, s~ging, and storage areas; in-water sediment 
dredging and dredge material disposal; ~nd hauling and placement or disposal of excavated soils 
and dredge materials. The t}rpes of potential construction-related water qhalitY effects associated 
with implementation of conservation measur.es CM1-CM22 under Alternative 1A would be very 
similar to the effects discussed above fan the No Action Alternative LLT. However, relativeto 
existing conditions and th~ "tllo~ctitm Alternative conditions, these ad~itionalm~jor land and in
water disturbances and related site development activities would beanticipated"to increase the 
potential to cause direct dischargeS and storm water runoff of sediment to adj;acent water bodies, 
particularly during the raiftyseason (generally October to April in California fin particular, the 
construction ofthe intakes and tunnel system for CM1 under Alternative 1ALL T would involve 
extensi\tegeneral construction activities, material handling/storagefplacementoperations, concrete 
operations as~ociated with tunnel construction, bored sediment disposal activities, and construction 
site dewatering. Additionally, new grading and excavation activities, or exposure of disturbed sites 
immediately following construction and prior to stabilization, could result in rainfall- and 
stormwater-related soil erosion, runoff, and offsite sedimentation in surface water bodies. The 
initial runoff following construction, or return of seasonal rains to previously disturbed sites, can 
result in runoff with peak pollutant levels and is referred to as "first flush" storm events. Soil erosion 
and runoff can also result in increased concentrations and loading of organic matter, nutrients 
(nitrogen and phosphorus), and other contaminants contained in the soil such as trace metals, 
pesticides, or animal-related pathogens. Graded and exposed soils also can be compacted by heavy 
machinery, resulting in reduced infiltration of rainfall and runoff, thus increasing the rate of runoff 
(and hence contaminants) to downstream water bodies. 

Construction activities also would be anticipated to involve the transport, handling, and use of a 
variety of hazardous substances and non-hazardous materials that may adversely affect water 
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1 quality if discharged inadvertently to construction sites or directly to water bodies. Typical 
2 construction-related contaminants include petroleum products for refueling and maintenance of 
3 machinery (e.g., fuel, oils, solvents), concrete, paints and other coatings, cleaning agents, debris and 
4 trash, and human wastes. Construction activities also would involve large material storage and 
5 laydown areas, and occasional accidental spills of hazardous materials stored and used for 
6 construction may occur. Contaminants released or spilled on bare soil also may result in 
7 groundwater contamination. Construction would involve extensive excavation/trenching and other 
8 subsurface construction activities, trenching, or work in or near Delta channels requiring site-
9 dewatering operations to isolate the construction site from surface and groundwater. Dewatering 

10 operations may contain elevated levels of suspended sediment or other constituents that may cause 
11 water quality degradation. 

12 The intensity of construction activity along with the fate and transport characteristics of the 
13 chemicals used at site, would largely determine the magnitude, duration, and frequency of 
14 construction-related discharges and resulting concentrations and degradation assaciated with the 
15 specific constituents of concern. The potential water quality concerns associated with the major 
16 categories of contaminants that might be discharged as a resultofconstructhm activity include the 
17 following. 

18 Suspended sediment: May increase turbidity (i.e., reduce water~~larity) that can affect aquatic 
19 organisms and increase the costs and effort of remov.al in municipal/industrial water supplies. 
2 0 Downstream sedimentation can affect aquatic habitat, or cause a nuisance if it affects functions 
21 of agricultural or municipal intakes, or boatnavigation.' 

2 2 Organic matter: May contribute turbidity and oxygen demanding substances (i.e., reduce 
2 3 dissolved oxygen levels) th;;1t can affect aquatic organisms. Organic carbon may increase the 
24 potential for disinfection byproduct formation in municipal drinking water supplies. 

2 5 Nutrients: May contribute nitrogen, phusphorus, and other key nutrients that can contribute to 
2 6 nuisance biostimulation of algae arid vascular aquatic plants, which rnayaffect municipal water 
2 7 supplies, recreation, aquatic life, and aesthetics. 

28 Petroleum hydrocarbons: May contribute toxic compounds to aquaticlife, and oily sheens may 
29 reduce oxygen/gas transfer in water, foul aquatic habitats, and reduce wate:r quality for 
30 munictpalsup{ll:ies, recreation, and aesthetics. 

31 Trace.constituents (metals, pesticides, synthetic organiCCl')mlJOl.J.pds ): Compounds in eroded soil 
3 2 or construc::tion-related materials (e.g., paints, coatings, cleqhing agents) may be toxic to aquatic 
33 life. 

34 Pathogens: Bacteria, viruses, and protozoans may affect aquatic life and increase human health 
3 5 risks via municipal water supplies, reduced recreational water quality, or contaminated shellfish 
36 beds. 

3 7 Other inorganic compounds: Construction-related materials can contain inorganic compounds 
38 such as acidic/basic materials which can change pH and may adversely affect aquatic life and 
39 habitats. Concrete contains lime which can increase pH levels, and drilling fluids may alter pH. 

40 Construction-related activities may contribute to the discharge of contaminants such as PAHs which 
41 may be bioaccumulative in aquatic organisms, and construction-related disturbances may 
42 contribute to discharge of contaminants in soils and sediments in the Delta that are associated with 
43 existing impairments identified for Delta water bodies on the state's Section 303(d) list. However, 
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intermittent and temporary construction-related activities would not be anticipated to result in 
contaminant discharges of substantial magnitude or duration to contribute to long-term 
bioaccumulation processes, or cause measureable long-term degradation such that existing 303 (d) 
impairments would be made discernibly worse or TMDL actions to reduce loading would be 
adversely affected. 

For the purposes of this assessment, it is assumed that construction activities conducted for 
Alternative 1A LLT would be conducted in conformance to applicable federal, state, and local agency 
regulations pertaining to grading and erosion control, and contaminant spill control and response 
measures. Additionally, the implementation of construction-related environmental commitments 
would be specifically designed and implemented for Alternative 1A LL T to avoid, prevent, and 
minimize the potential discharges of constituents of concern to water bodies and associated adverse 
water quality effects. 

In particular, construction-related activities under Alternative 1A LL T would be conducted in 
accordance with the environmental commitment to obtain authorization for all applicable 
construction activities under the State Water Board's NPDES StormwaterGeneral Permit for 
Storm water Discharges Associated with Construction and Lam.iDist\.l.rbance 1\:ctivities (Order No. 
2009-0009-DWQ/NPDES Permit No. CAS000002). This General Construction NPDES Permit 
requires the preparation and implementation of a Storrrlwater Pollution Prevention Plan (SWPPP) 
that identifies the proposed erosion control and pollution prev~ntion BMPs that would be used to 
avoid and minimize construction-related erosion an~contaminantdischarges. In addition to the 
BMPs, the SWPPP would include BMP inspection and monitoring activities, and identifY 
responsibilities of all parties, contingency measures, agency contacts, and training requirements and 
documentation for those personnel responsible for installation, inspection, maintenance, and repair 
of BMPs. The BMPs that are routinely implemented in the construction industry and have proven 
successful at reducing adverse water quality effects include: 

Pollution Prevention: Identificatfon of all construction sites and staginga:veas; V\(tlrk schedules; 
temporary soil storage and borrow areas; construction materials handling f.md disposal; site
dewatering and treatmentactivities and discharge locations; and final stabilization and clean-up 
measures. 

Erosion Controb BMPs designed to stabilize exposed soils; rrlinimizebffsite sediment runoff; 
rem?ve sedi:n~ntfrom onsite runoff before it leav;es thesite; and slow runoff rates across 
construction sites. Itlentification of appropriatetemporary and long-term seeding, mulching, 
and otqererosion control measures as necessary. 

Good Housekeeping Measures: Identification of measures designed to reduce exposure of 
construction ~ites and materials storage to stormwaterrO.hoff including truck tire tracking 
control facilities; equipment washing; litter and construction debris; designated refueling and 
equipment inspection/maintenance practices; and, hazardous material storage and handling, 
and spill control and response measures. 

BMP Inspection and Monitoring: Identification of clear objectives for evaluating compliance with 
SWPPP provisions, and specific BMP inspection and monitoring procedures, environmental 
awareness training, contractor and agency roles and responsibilities, reporting procedures, and 
communication protocols. 

The potential construction-related contaminant discharges that could result from projects defined 
under Alternative 1A LL T would not be anticipated to result in adverse water quality effects at a 
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Water Quality 

magnitude, frequency, or regional extent that would cause substantial adverse effects to aquatic life. 
Relative to existing conditions, this assessment indicates the following. 

Projects would be managed under state and local water quality regulations and project-defined 
actions to avoid and minimize contaminant discharges. 

Individual projects would generally be dispersed, and involve infrequent and temporary 
activities, thus not likely resulting in substantial exceedances of water quality standards or long
term degradation. 

Potential construction-related contaminant discharges under the Alternative 1A LLT would not 
cause additional exceedance of applicable water quality objectives where such objectives are not 
exceeded under existing conditions. Long-term water quality degradation is not anticipated, and 
hence would not be expected to adversely affect beneficial uses. 

Additionally, the environmental commitments (Appendix 3B, Environmental Commitments [in 
development]) under Alternative 1A would include acquisition of applicable environmental permits 
identified as necessary for specific conservation measures, whic~~s destrtbed for the No Action 
Alternative, and may include specific WDRs or CWA Section 401 waterqualif:y certifications from 
the appropriate Regional Water Boards, DFG Streambed Alteration :Agreements, and USACE CWA 
Section 404 dredge and fill permits. These other permit processes rpay include requirements to 
implement additional action-specific BMPs tha:t may reduce potential adverse discharge effects of 
constituents of concern. Consequently, because theconstr~ction-felated activities for the 
conservation measures would be conducted with implement?ation of environmental commitments, 
with respect to the existing conditions and NB Action Alternative conditions, Alternative 1A LLT 
would not be expected to cause constituent discharges of sufficient frequency and magnitude to 
result in a substantial increase of exc~~dances of water quality objectives/ criteria,or substantially 
degrade water quality with respect to the constituents of concern, and thus would not adversely 
affect any beneficial uses in the Delta. 

CEQA Conclusion: Construction-related contaminant discharges would be temporary and 
intermittent in nature and would involve negligible, if any, discharges ofbioaccumulative or 303(d) 
listed constituents to water })odies of the affected environment. As such, construction activities 
would not contribute measurably..to bioaccumulation of contaminants in organisms or humans or 
cause 303fdrtrnpairinents to be discernibly worse. Because environmen~al cpmmitments would be 
implemented under Alternative 1A LL T for constru.ction~related activities along with agency-issued 
permits that also contain construction related mitigation requirements to protect water quality, the 
construction-related effects would not be expected to cause or ('Ontribute to a substantial increased 
frequency of exeeedances of water quality objectives/ criteria relative to existing conditions, or 
substantially degrade water quality with respect to the constituents of concern on a long-term 
average basis, and thus would not adversely affect any beneficial uses in water bodies upstream of 
the Delta, within the Delta, or in the SWP and CVP service area. Based on these findings, this impact 
is determined to be less than significant. No mitigation is required. 

8.3.4.3 Alternative 18-Dual Conveyance with East Canal and Intakes 1-
5 (15,000 cfs; Operational Scenario A) 

41 Alternative 1B would be identical to Alternative 1A except that the up to 15,000 cfs of water routed 
42 from the north Delta to the south Delta would be conveyed through a canal along the east side of the 
43 Delta instead of through pipelines/tunnels. CM2-CM22 would be implemented under this 
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Water Quality 

1 alternative, and these conservation measures would be the same as those under Alternative 1A. See 
2 Chapter 3, Description of Alternatives, for additional details on Alternative 1B. 

3 Water Quality Effects Resulting from Facilities Operations and Maintenance (CMl) 

4 Alternative 1B has the same diversion and conveyance operations as Alternative 1A. The primary 
5 difference between the two alternatives is that conveyance under Alternative 1B would be in a lined 
6 or unlined canal, instead of pipeline. Because there would be no difference in conveyance capacity or 
7 operations, there would be no differences between these two alternatives in upstream of the Delta 
8 river flows or reservoir operations, Delta inflow, source fractions to various Delta locations, and 
9 hydrodynamics in the Delta. Conveyance of water in an open channel instead of a pipeline may 

10 result in differing physical properties (e.g., DO, pH, temperature) of the water upon reaching the 
11 south Delta export pumps than if the water was conveyed in a pipeline. However, the physical 
12 properties of water arriving at the south Delta export pumps would coo.tinuet~ <;hange and would 
13 equilibrate to similar levels as Alternative 1A as it is conveyed throughout the SWPJCVP Export 
14 Service Areas. Because no substantial differences in water quality effects are anticipated anywhere 
15 in the affected environment under Alternative 1B compared tothosetlescribed in detail for 
16 Alternative 1A, the water quality effects described for Alternative 1A also appropriately characterize 
17 effects under Alternative 18. 

18 Water Quality Effects Resulting from Implementation of CM2-CM22 

19 Alternative 1B has the same conservation measures as Alternative 1A. Because no substantial 
2 0 differences in water quality effects are anticipated anywhere in the affected environment under 
21 Alternative 1B compared to those described. in detallfor Alternative 1A, the water quality effects 
2 2 described for Alternative 1A al~b appropriately characterize effects under Alternative 18. 

23 Water Quality Effects Resulting from Construction-Related Actiyitfesfor CMl-
24 CM22 Implementation 

25 The primary difference.qetweenAlternative 1B and Alternative 1A isthatunder Alternative 1B, a 
2 6 canal would be constructedfor conservation measure CM1 along the eastern side of the Delta to 
2 7 convey the Sacramento River water south, rather than the tunnel/pipeline features. As such, 
28 construction techniques and locations of major features of the conveyance system within the Delta 
29 would'be different. The remainder of the facilities c0nst;utted under Alternative 1B, including 
3 0 conservation~:neasures CM2-CM22, would be very similar to, ot the same as, those to be constructed 
31 for Alternative 1A. 

3 2 The types of potehtial construction-related water quality effects associated with implementation of 
33 conservation measures CM1 under Alternative 1B would be very similar to the effects discussed for 
34 Alternative 1A LLT, and the effects anticipated with implementation of CM2-CM22 would be 
35 essentially identical. Given the substantial differences in the conveyance features under CM1 with 
3 6 the construction of a canal, there would be differences in the location, magnitude, duration, and 
3 7 frequency of construction activities and related water quality effects. In particular, relative to the 
38 existing conditions and No Action Alternative conditions, construction of the major intakes and 
39 canal features for CM1 under Alternative 1B LLT would involve extensive general construction 
40 activities, material handling/storage/placement activities, surface soil grading/excavation/disposal 
41 and associated exposure of disturbed sites to erosion and runoff, and construction site dewatering 
42 operations. Nevertheless, the construction of CM1 with the environmental commitments and agency 
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Water Quality 

1 permitted construction requirements and BMPs would result in the potential water quality effects 
2 being largely avoided and minimized. The specific environmental commitments that would be 
3 implemented under Alternative 1B would be similar to those described for Alternative 1A for 
4 additional information regarding the environmental commitments and environmental permits). 
5 Consequently, relative to existing conditions, Alternative 1 B LL T would not be expected to cause 
6 exceedance of applicable water quality objectives/ criteria or substantial water quality degradation 
7 with respect to constituents of concern, and thus would not adversely affect any beneficial uses 
8 upstream of the Delta, in the Delta, or in the SWP and CVP service area. 

9 

10 

8.3.4.4 Alternative lC-Dual Conveyance with West Canal and Intakes 
Wl-WS (15,000 cfs; Operational Scenario A) 

11 Alternative 1C would be identical to Alternative 1A except that the up to 15,000 cfs. of water routed 
12 from the north Delta to the south Delta would be conveyed through a cal:'J.alftunnfi!l a:Iong the west 
13 side of the Delta instead of through pipelines/tunnels. CM2-CM22 wouid be implemented under this 
14 alternative, and these conservation measures would be the same as those under Alternative 1A. See 
15 Chapter 3, Description of Alternatives, for additional details on :l\Itern(ltive 1G. 

16 Water Quality Effects Resulting from Facilities Operations and Maintenance (CMl) 

17 Alternative 1C has the same diversion and conveyance operationsas Alternative 1A. The primary 
18 differences between the two alternatives are that conveyance und~r Alternative 1C would be in a 
19 lined or unlined canal, instead of pipeline, and the alignment of the canal would be along the 
2 0 western side of the Delta, rather than the eastern side. Bee~ use there would be no difference in 
21 conveyance capacity or operations, there would be no differences between these two alternatives in 
2 2 upstream of the Delta river flows or reservoir operations, Delta inflow, source fractions to various 
2 3 Delta locations, and hydrodynamics in the Delta. Conveyance of water in an open channel instead of 
24 a pipeline may result in differing_physic~l properties (e.g., DO, pH, temperat~Pe) ~fthe wa:er upon 
2 5 reaching the south Delta export purpps than if the water was conveyed in a pipeline. However, the 
2 6 physical properties of water arriving at the south Delta export pumps would continue to change and 
27 would equilibrate to similarJevels as Alternative 1A as it is conveyedthroughoutthe SWP /CVP 
28 Export Service Areas. Because no substantial differences in waterqualitjr effects are anticipated 
29 anywherein:the affected environment under Alternative 1C cdmpared to those described in detail 
3 0 for Alternative :LA, the water quality effects described for Alternative 1A also appropriately 
31 characterize effects under Alternative 1 C. 

32 Water Quality Effects Resulting from lmpleme.ntatioJ'l of CM2-CM22 

33 Alternative 1C has the same conservation measures as Alternative 1A. Because no substantial 
34 differences in water quality effects are anticipated anywhere in the affected environment under 
3 5 Alternative 1C compared to those described in detail for Alternative 1A, the water quality effects 
3 6 described for Alternative 1A also appropriately characterize effects under Alternative 1C. 

37 Water Quality Effects Resulting from Construction-Related Activities for CMl-
38 CM22 Implementation 

39 The primary difference between Alternative 1C and Alternative 1A is that under Alternative 1C, a 
40 canal would be constructed for conservation measure CM1 along the western side of the Delta to 
41 convey the Sacramento River water south, in addition to similar but shorter tunnel/pipeline 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-256 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00256 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

Water Quality 

1 features. As such, construction techniques and locations of major features of the conveyance system 
2 within the Delta would be different. The remainderofthe facilities constructed under Alternative 1C, 
3 including conservation measures CM2-CM22, would be very similar to, or the same as, those to be 
4 constructed for Alternative 1A. 

5 The types of potential construction-related water quality effects associated with implementation of 
6 conservation measures CM1 under Alternative 1C would be very similar to the effects discussed for 
7 Alternative 1A LLT, and the effects anticipated with implementation of CM2-CM22 would be 
8 essentially identical. Given the substantial differences in the conveyance features under CM1 with 
9 construction of canal in addition to the tunnel/pipeline features, there would be differences in the 

10 location, magnitude, duration, and frequency of construction activities and related water quality 
11 effects. In particular, relative to the existing conditions and No Action Alternative conditions, 
12 construction of the major canal features for CM1 under Alternative 1C LLTwouldinvolve extensive 
13 general construction activities, material handling/storage/placement activities, ~urface soil 
14 grading/ excavation/ disposal and associated exposure of disturbed sites to erosionand runoff, and 
15 construction site dewatering operations. Nevertheless, the construction of CM1 with the 
16 environmental commitments and agency permitted construction requirements and BMPs would 
17 result in the potential water quality effects being largely avoide'd and minimized. The specific 
18 environmental commitments that would be implemented under Alternative 1C would be similar to 
19 those described for Alternative 1A (refer to Chapter 3, Description of Alternatives!, for additional 
2 0 information regarding the environmental commitments and environmental permits). However, this 
21 alternative would involve environmental commitments associated with both tunnel/pipeline and 
2 2 canal construction activities. Consequently, relative to existing conditions, Alternative 1C LLT would 
2 3 not be expected to cause exceedance of ~pplicable water quality objectives/ criteria or substantial 
24 water quality degradation withrespectto constituentsof concern, and thus would not adversely 
25 affect any beneficial uses upstream of the Delta, in the Delta, or in the SWP and CV}lservice area. 

26 

27 

8.3.4.5 Alternative 2A-Duai Conveyance with Tunnel and'*Five 111takes 
(15,000 .cfs; Operational Scenario B) 

28 Alternative 2A would conveylip to 15,000 cfs of water from the north Delta to th~ south Delta 
29 through pipelines/tunnels from five screened intakes on the eastbank q:f'the Sa(,;Tamento River 
3 0 between Clarks bung and Walnut Grove. A new Byron Tract Forebay,adjace.ntto and south of Clifton 
31 Court Filrebay, would be constructed which wouldprovidewater to the south Delta pumping plants. 
3 2 Alternative2A would inClude the same physical/structural components as Alternative 1A, but could 
3 3 potentially hiclude two different intake and intake pumping plant locations. Water supply and 
34 conveyance operations would follow the guidelines described as Scenario 8, which includes fall X2. 
35 CM2-CM22 would be implemented under this alternative, and would be the same as those under 
3 6 Alternative 1A. See Chapter 3, Description of Alternatives, for additional details on Alternative 2A. 

3 7 Impact WQ-1: Effects on ammonia concentrations resulting from facilities operations and 
38 maintenance (CM1) 

3 9 Upstream of the Delta 

40 For the same reasons stated for the No Action Alternative LLT, Alternative 2A LLT would have 
41 negligible, if any, effect on ammonia concentrations in the rivers and reservoirs upstream of the 
42 Delta relative to existing conditions and the No Action Alternative NT and LLT. Any negligible 
43 increases in ammonia-N concentrations that could occur in the water bodies of the affected 
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1 environment upstream of the Delta would not be of frequency, magnitude, and geographic extent 
2 that would adversely affect any beneficial uses or substantially degrade the quality of these water 
3 bodies, with regard to ammonia. 

4 Delta 

5 Assessment of the effects of ammonia under Alternative 2A LL T is the same as discussed under 
6 Alternative 1A, Impact WQ-1, except that because flows in the Sacramento River at Freeport would 
7 be different between the two alternatives, estimated monthly average and long term annual average 
8 predicted ammonia-N concentrations in the Sacramento River downstream of Freeport are 
9 different. 

10 As Table 8-55 shows, estimated ammonia-N concentrations in the Sacramento Rhrer downstream of 
11 Freeport (upon full mixing of the SRWTP discharge with river water) under:Alternative 2A LLT and 
12 the No Action Alternative LLT are expected to be similar. Minor increas~sin amtnonia-N 
13 concentrations would occur during July through September, November'through January, and April, 
14 and remaining months would be unchanged or have a minor dec;rease. Annual average 
15 concentrations would be the same under both Alternative 2A LLT and the No :Action Alternative LL T. 
16 Moreover, the estimated concentrations downstream of Freeport underAlternative 2A LL T would 
17 be similar to existing source water concentrations for th(iSan .Francisc;o.Bay and San Joaquin River. 
18 Consequently, changes in source water fraction anticipated und~r Alternative 2A LLT, relative to the 
19 No Action Alternative LLT, would not be expected to substantially increase ammonia concentrations 
20 at any Delta locations. 

21 Any negligible increases in ammonia-N concentrations that could occur at certain locations in the 
2 2 Delta would not be of frequency, magpitude, and geographic extent that would adversely affect any 
2 3 beneficial uses or substantiallydegradefqe water quality at these locations, with regards to 
24 ammonia. 

25 Table 8-55. Estimated Ammonia-N (rng-L as N) Concentrations in the Sacramento River llo\llinstream of 
2 6 the Sacramento Regional Wasfewastet Treatment Plant for the No Action :Alternative LL T and 
2 7 Alternative 2A LL T 

Annual 
Oct Nov Dec Jan Feb Mar Apr; May Jun Jul Aug Sep Average 

No Action 
Alternative 0.081 tr.073 0.061 0.055 0.053 0.055 0.061 0.070 0.072 0.064 0.072 0.069 0.063 
LLT 

~~~~;tive 0.080 0.076 0.062 0.056 0.053 0.055 0.062 0.067 0.067 0.068 0.078 0.071 0.063 

28 

29 SWP/CVP Export Service Areas 

3 0 The assessment of effects on ammonia in the SWP /CVP Export Service Area is based on assessment 
31 of ammonia-N concentrations at Banks and Jones pumping plants. Similar to the discussion for 
32 Alternative 1A, under Alternative 2A for areas of the Delta that are influenced by Sacramento River 
3 3 water, including Banks and Jones pumping plants, ammonia-N concentrations would be expected to 
34 decrease, relative to existing conditions and No Action Alternative NT. This decrease in ammonia-N 
3 5 concentrations for water exported via the south Delta pumps would not be expected to result in an 
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1 adverse effect on beneficial uses or substantially degrade water quality of exported water, with 
2 regards to ammonia. 

3 Furthermore, as discussed above for the PlanArea, for all areas of the Delta, including Banks and 
4 Jones pumping plants, ammania-N concentrations would not be expected to substantially differ 
5 under Alternative 2A LL T, relative to the No Action Alternative LL T. Any negligible increases in 
6 ammania-N concentrations that could occur at Banks and Jones pumping plants would not be of 
7 frequency, magnitude, and geographic extent that would adversely affect any beneficial uses or 
8 substantially degrade the water quality at these locations, with regards to ammonia. 

9 CEQA Conclusion: There would be no substantial, long-term increase in ammania-N concentrations 
10 in the rivers and reservoirs upstream of the Delta, in the PlanArea, or the waters exported to the 
11 CVP and SWP service areas under Alternative 2A LL T relative to existing conditioJ!S. As such, this 
12 alternative would not be expected to cause additional exceedance of applitablewater quality 
13 objectives/criteria by frequency, magnitude, and geographic extent tha);:wouldcaUse significant 
14 impacts on any beneficial uses of waters in the affected environment. Because ammohi<I 
15 concentrations would not be expected to increase substantially, ho long-term water qtYality 
16 degradation would be expected to occur and, thus, no significant impact on beneficial uses would 
17 occur. Ammonia is not 303(d) listed within the affected environment and thus any minor increases 
18 that could occur in some areas would not make any existing ammonia~related impairment 
19 measurably worse because no such impairments currently exist. Because ammania-N is not 
2 0 bioaccumulative, minor increases that could occur in somesareas would not bioaccumulate to 
21 greater levels in aquatic organisms that wou,ld,in turn, pose substantial health risks to fish, wildlife, 
2 2 or humans. This impact would be considered less than slghificant. No mitigation is required. 

2 3 Impact WQ-2: Effects on ammonia concentrations resulting from implementation of CM2-
24 CM22 

2 5 Effects of CM2-23 on ammonia undetAlternative 2A LL Tare the same as those discussed for 
2 6 Alternative 1A LL T. This impact is ctmsidered to be less than significant. No rnttigation is required. 

2 7 Impact WQ-3: Effect$ on boron concentrations resulting from facilitiesllperations and 
28 maintenance (C.l\41:) 

2 9 Upstream of the {)efta 

3 0 Effects of CM.l on boron under Alternative 2A LLTin areas ups'tream 'of the Delta would be very 
31 similar to the effects discussed for Alternative 1A LLT. 'fhere woUld be no expected change to the 
3 2 sources of boron in the Sacramento and east-side tributary watersheds, and resultant changes in 
3 3 flows from altered system-wide operations would have negltgible, if any, effects on the 
34 concentration of boron in the rivers and reservoirs of these watersheds. The modeled long-term 
35 annual average lower San Joaquin River flow at Vernalis would decrease slightly compared to 
3 6 existing conditions and the No Action Alternative NT, and would be similar compared to the No 
3 7 Action Alternative LLT. The reduced flow would result in possible increases in long-term average 
38 boron concentrations of up to about 3% relative to the existing conditions and No Action Alternative 
39 NT conditions. The increased boron concentrations would not increase the frequency of 
40 exceedances of any applicable objectives or criteria and would not be expected to cause further 
41 degradation at measurable levels in the lower San Joaquin River, and thus would not cause the 
42 existing impairment there to be discernibly worse. Consequently, Alternative 2A LLT would not be 
43 expected to cause exceedance of boron objectives/ criteria or substantially degrade water quality 
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Water Quality 

with respect to boron, and thus would not adversely affect any beneficial uses of the Sacramento 
River, the east-side tributaries, associated reservoirs upstream of the Delta, or the San Joaquin River. 

Delta 

Effects of CM1 on boron under Alternative 2A LLT in the Delta would be very similar to the effects 
discussed for Alternative 1A LLT. Relative to the existing conditions, No Action Alternative NT, and 
No Action Alternative LLT, Alternative 2A LLT would result in similar or reduced long-term average 
boron concentrations for the 16-year period modeled at northern and eastern Delta locations, and 
would increase at interior and western Delta locations (by as much as 9% at the SF Mokelumne 
River at Staten Island, 19% at Franks Tract, 19% at Old River at Rock Slough, and 5% at the 
Sacramento River at Emmaton) (Appendix SF, Table Bo-S). Implementation of tidal habitat 
restoration under conservation measure CM4 also may contribute to increased boron 
concentrations at western Delta assessment locations, and thus would not be anticipated to 
substantially affect agricultural diversions which occur primarily at interior Delta locations. The 
long-term annual average and monthly average boron concentrations, for either the 16-year period 
or drought period modeled, would never exceed the 2,000 f.lg/Lhuman health advisory objective 
(i.e., for children) or 500 f.lg/L agricultural objective at any of the elevehDelta assessment locations, 
which represents no change from the existing conditions,and No Action Alternative NT and LLT 
conditions (Appendix SF, Table Bo-3). Reductions in long-term averageassimilative capacity of up to 
10% at interior Delta locations (i.e., Franks Tract and Ol~River ctt Rock Slough) would be small with 
respect to the 500 f.lg/L agricultural objective (Appendix 811:, Table Bo-9). However, because the 
absolute boron concentrations would still be well below the ltiwest 500 f.lg/L objective for the 
protection of the agricultural beneficial U!:)e under Alternative 2A LL T, the levels of boron 
degradation would not be of sufficient magnitude to substantially increase the risk of exceeding 
objectives or cause adverse effects tomunicipaland agricultural water supply:beneficial uses, or any 
other beneficial uses, in theDelta (Appendix SF, Figure Bo-2). 

SWP/CVP Export Service Areas 

Effects of CM 1 on boron under Alternative 2A LL T in the Delta wouldbe very similar to the effects 
discussed for Altern;;ttivelA LL T. Under Alternative 2A LL T, long-term average boron 
concentrations would decre~se by as much as 25% at the Banks:Pumpil;ig Plant and by as much 27% 
at Jones Pumping Pla.nt relative to existing conditions, No Actidn.Alternafive NT, and No Action 
Alternative LL T (Appendix SF, Table Bo-S). Commensurate with the decrease in exported boron 
concentrations, boron concentrations in the lower San Joaquin JVver may be reduced and would 
likely alleviate or lessen any expected increase in boron concen:trations at Vernalis associated with 
flow reductions tsee discussion of Upstream of the Delta), as w;elllocations in the Delta receiving a 
large fraction of San Joaquin River water. Reduced export b<:frbn concentrations also may contribute 
to reducing the existing 303(d) impairment in the lower San Joaquin River and associated TMDL 
actions for reducing boron loading. 

Maintenance of SWP and CVP facilities under Alternative 2A LL T would not be expected to create 
new sources of boron or contribute towards a substantial change in existing sources of boron in the 
affected environment. Maintenance activities would not be expected to cause any substantial 
increases in boron concentrations or degradation with respect to boron such that objectives would 
be exceeded more frequently, or any beneficial uses would be adversely affected anywhere in the 
affected environment. 
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Water Quality 

1 CEQA Conclusion: Boron is not a bioaccumulative constituent, thus any increased concentrations 
2 under Alternative 2A LL T would not result in adverse boron bioaccumulation effects to aquatic life 
3 or humans. Relative to existing conditions, Alternative 2A LL T would not result in any substantial 
4 increases in boron concentration upstream of the Delta. Alternative 2A LL T maintenance also would 
5 not result in any substantial increases in boron concentrations in the affected environment. Relative 
6 to existing conditions, Alternative 2A LL T would not result in substantially increased boron 
7 concentrations such that frequency of exceedances of municipal and agricultural water supply 
8 objectives would increase. The levels of boron degradation that may occur under Alternative 2A LL T 
9 would not be of sufficient magnitude to cause substantially increased risk for adverse effects to 

10 municipal or agricultural beneficial uses within the affected environment. Long-term average boron 
11 concentrations would decrease in Delta water exports to the SWP and CVP service area, which may 
12 contribute to reducing the existing 303(d) impairment of agricultural beneficial uses in the lower 
13 San Joaquin River. Based on these findings, this impact is determined to beJess thaQ significant. No 
14 mitigation is required. 

15 Impact WQ-4: Effects on boron concentrations resulting frombnplementation of~M2-CM22 

16 Effects of CM2--CM22 on boron under Alternative 2A LLT are the same as those discussed for 
17 Alternative 1A LL T. This impact is considered to be less tl!an significant. No mitigation is required. 

18 Impact WQ-5: Effects on bromide concentrations resulting from facilities operations and 
19 maintenance (CM1) 

2 0 Upstream of the Delta 

21 Under Alternative 2A LL T there would be no expected change to the sources of bromide in the 
2 2 Sacramento and eastside tributary watersheds. Ifromide loading in these wat&rsheds would remain 
2 3 unchanged and resultant ch~ges in'flows form altered system-wide operations under Alternative 
24 2A LLT would have negligible, ifany, effects on the concentration of bromide in the rivers and 
2 5 reservoirs of these watersh{lds. Consequently, Alternative 2A LL T would not be expected t:o 
2 6 adversely affect the MUN beneficial use, or any other beneficial uses,ofth'e Sacramento River, the 
2 7 eastside tributaries, or their associated reservoirs upstream of the Delta. 

28 Under Alternative ZA LLT, modeling indicates that long-term annual averageflows on the San 
29 Joaquin.River would decrease by 6%, relative to existing conditions, 5% relative to No Action 
30 Alternative NT, and would remain virtually the sa:ttl.e relativet.o..No Action Alternative LLT. Similar to 
31 the No Actidn Alternative LL T, these decreases in flow would result in possible increase in long-term 
3 2 average bromide (:Oncentrations of about 3%, relative 1:o existing conditions, 2% relative to No 
33 Action Alternative NT, and less than <1% relative to No Action Alternative LLT. The small increases 
34 in lower San Joaquin River bromide levels that could occur under Alternative 2A LLT, relative to 
3 5 existing, No Action Alternative NT, and No Action Alternative LL T conditions would not be expected 
3 6 to adversely affect the MUN beneficial use, or any other beneficial uses, of the lower San Joaquin 
37 River. 

38 Delta 

39 Under Alternative 2A LLT, the geographic extent of effects pertaining to long-term average bromide 
40 concentrations in the Delta would be similar to that previously described for Alternative 1A LL T, 
41 although the magnitude of predicted long-term change and relative frequency of concentration 
42 threshold exceedances would be different. Relative to existing conditions, modeled long-term 
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Water Quality 

average bromide concentrations would increase at Staten Island, Emma ton (during the drought 
period only), and Barker Slough, while modeled long-term average bromide concentrations would 
decrease at all other assessment locations(Appendix 8E, Bromide Table 6-7). Overall effects would 
be greatest at Barker Slough, where predicted long-term average bromide concentrations would 
increase from 51 [.lg/L to 63 [.lg/L (22% relative increase) for the modeled 16-year hydrologic 
period and would increase from 54 [.lg/L to 94 [.lg/L (75% relative increase) for the modeled 
drought period. At Barker Slough, the predicted 50 [.lg/L exceedance frequency would decrease from 
49% under existing conditions to 38% under Alternative 2A LLT, but would increase from 55% to 
63% during the drought period. At Barker Slough, the predicted 100 [.lg/L exceedance frequency 
would increase from 0% under existing conditions to 17% under Alternative 2A LLT, and would 
increase from 0% to 38% during the drought period. Relative increases in long~term average 
bromide concentrations at Staten Island would be of similar magnitude to that described for Barker 
Slough, although modeled 100 [.lg/L exceedance frequency increases would be. much less 
considerable. At Staten Island, the predicted 100 [.lg/L exceedance frequency wouldincrease from 
1% under existing conditions to 4% under Alternative 2A LL T (0% to 2% during the drought 
period). Modeled long-term average concentration at Staten Island;w:ould be about 62 J,J.g/L (about 
63 [.lg/L in drought years). Changes in exceedance frequencyofthe 50 [.lg/L and 100 [.lg/L 
concentration thresholds, as well as relative change in long-term average concentration, at other 
assessment locations would be less substantial. 

Due to the relatively small differences between modeled existing conditions and No Action 
baselines, changes in long-term average bromide concentrations and changes in exceedance 
frequencies relative to No Action Alternative NT and NoAction Alternative LLT are generally of 
similar magnitude to those previously descdbed for the existing condition comparison (Appendix 
8E, Bromide Table 6-7). Modeled long~ term average l:frnmide concentration increases would 
similarly be greatest at Barker Slough, where long-term average concentrations are predicted to 
increase by about 28% ( abou~79% indrou€Jht years) relative to No Action Alternative NT, and 
would increase by about 26°/~ fabout 75% iri drought years) relative to NoAetion Alternative LLT. 
However, unlike the existing conditions comparison, long-term average bromide concentrations at 
Buckley Cove under Alternative'2A tLT would increase relative to No .Action Alternative NT and No 
Action Alternative LLT, although the increases would be relatively small (::i4%). 

The increaseinlong-term average bromide concentrations predJcted at Barker Slough, principally 
the rel<U:ive increase in 100 [.lg/L exceedance frequency, would result in a substantial change in 
source water ql,lality for existing drinking water treatment plants d"Fawing water from the North Bay 
Aqueduct. As discussed for Alternative 1A, drinking water treatment plants obtaining water via the 
North Bay Aqueduct utilize a variety of conventional an~~nhan(;ed treatment technologies in order 
to achieve DBP drinking water criteria. While the implications of such a modeled change in bromide 
at Barker Slough are difficult to predict, the substantial modeled increases could lead to adverse 
changes in the formation of disinfection byproducts such that considerable treatment plant 
upgrades may be necessary in order to achieve equivalent levels of health protection. 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 
locations is in excess of 3,000 [.lg/L, but during seasonal periods of high Delta outflow can be <300 
[.lg/L. Use of the seasonal intakes at Mallard Slough and City of Antioch under Alternative 2A LL T 
would experience a period average increase in bromide during the months when these intakes 
would most likely be utilized. For those wet and above normal water year types where mass balance 
modeling would predict water quality typically suitable for diversion, predicted long-term average 
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Water Quality 

bromide would increase from 103 f.lg/L to 165 f.lg/L (61% increase) at City of Antioch and would 
increase from 150 f.lg/L to 211 f.lg/L ( 41% increase) at Mallard Slough relative to existing conditions 
(Appendix 8E, Bromide Figure 2-3). Increases would be similar for No Action Alternative NT and No 
Action Alternative LLT comparison. The decisions surrounding the use of these seasonal intakes is 
largely driven by acceptable water quality, and thus have historically been opportunistic. 
Opportunity to use these intakes would remain, and the predicted increases in bromide 
concentrations at the City of Antioch and Mallard Slough intake would not be expected to adversely 
affect MUN beneficial uses, or any other beneficial use, at these locations. 

SWP/CVP Export Service Areas 

Under Alternative 2A LL T, improvement in long-term average bromide concent:ra.tions would occur 
at the Banks and Jones pumping plants. Long-term average bromide concentrations for the modeled 
16-year hydrologic period at these locations would decrease by as much as 46% relative to existing 
conditions, 42% relative to No Action Alternative NT, and 39% relative. to No AcrionAlternative LLT. 
Relative change in long-term average bromide concentration would be less during drought 
conditions ( ::::;34%), but would still represent considerable impr.ovem(:!nt (Appendix 8E, Bromide 
Tables 6-7). As a result, less frequent bromide concentration exceed:mces of the 50 f.lg/L and 100 
f.lg/L assessment thresholds would be predicted and an overall improvement in Export Service 
Areas water quality would be experienced respective to bromide. Commensurate with the decrease 
in exported bromide, an improvement in lower San Joaquin Riverbromide would also be observed 
since bromide in the lower San Joaquin River is principally related to irrigation water deliveries 
from the Delta. While the magnitude of this e-l'pected lower San Joaquin River improvement in 
bromide is difficult to predict, the relative decrease in overall loading of bromide to the Export 
Service Areas would likely alleviate or lessen. any expected increase in bromide concentrations at 
Vernalis (see discussion of Upstream of the Delta) as well locations in the Delta receiving a large 
fraction of San Joaquin River water, such as.muchof the south Delta. 

Similar to the discussion pertainingto"the NoAction Alternative LLT, maintenance ofSWP and CVP 
facilities under Alternative 2A LL T would not be expected to create new sourcesof bromide or 
contribute towards a suostat;ttial ch;i1ge in existing sources of bromidein ~he affected environment. 
Maintenance activities WOI!Hi not he expected to cause any substantial change in bromide such that 
MUN beneficial uses, or any other beneficial use, would be adversely affected anywhere in the 

"< 

affected environment. 

CEQA Conclusion: Relative to existing conditions, Alternative '2.A LL Toperation and maintenance 
would not result in any substantial change in long-term average.bromide concentration upstream of 
the Delta. Furthermore, under Alternative 2A LL T, waterets:ported from the Delta to the SWP /CVP 
service area would be substantially improved relative to bro.mide. Bromide is not bioaccumulative, 
therefore change in long-term average bromide concentrations would not directly cause 
bioaccumulative problems in aquatic life or humans. Additionally, bromide is not a constituent 
related to any 303( d) listings. Alternative 2A LLT operation and maintenance activities would not 
cause substantial long-term degradation to water quality respective to bromide with the exception 
of water quality at Barker Slough, source of the North Bay Aqueduct. At Barker Slough, modeled 
long-term annual average concentrations of bromide would increase by 22%, and 75% during the 
modeled drought period. For the modeled 16-year hydrologic period the frequency of predicted 
bromide concentrations exceeding 100 f.lg/L would increase from 0% under existing conditions to 
17% under Alternative 2A LL T, while for the modeled drought period, the frequency would increase 
from 0% to 38%. Substantial changes in long-term average bromide could necessitate changes in 
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1 treatment plant operation or require treatment plant upgrades in order to maintain DBP 
2 compliance. The model predicted change at Barker Slough is substantial and, therefore, would 
3 represent a substantially increased risk for adverse effects on existing MUN beneficial uses should 
4 treatment upgrades not be undertaken. The impact is considered significant and mitigation is 
5 required. Implementation of Mitigation Measure WQ-5would reduce identified impacts to a less than 
6 significant level by relocating the North Bay Aqueduct outside the influence of sea water intrusion. 

7 Mitigation Measure WQ-5: Move the North Bay Aqueduct intake from Barker Slough to 
8 the Sacramento River 

9 Please see Mitigation Measure WQ-5 under Impact WQ-5 in the discussion of Alternative 1A. 

10 Impact WQ-6: Effects on bromide concentrations resulting from implementation of CM2-
11 CM22 

12 Conservation components proposed under Alternative 2A LLTwouldbethe same as those proposed 
13 under Alternative 1A LL T. As discussed for Alternative 1A LLT, ImPlementation of CM2""'CM22 would 
14 not present new or substantially changed sources of bromide to the project area. Some conservation 
15 measures may replace or substitute for existing irrigated agricultur:e in tfJ.e Delta. This replacement 
16 or substitution is not expected to substantially increase;or present new$ources of bromide. CM2-
17 CM22 would not be expected to cause any substantial change in bromide such that MUN beneficial 
18 uses, or any other beneficial use, would be adversely affecJed anywhere in the affected environment. 

19 CEQA Conclusion: Conservation components proposed under Alternative 2A LL T would be similar 
20 to those proposed under Alternative 1A LLT;As such, effects on bromide resulting from the 
21 implementation of CM2-CM22 would be similar to that previously discussed for Alternative 1A LL T. 
2 2 This impact is considered to be less than significant. No mitigation is required. 

2 3 Impact WQ-7: Effects on chloride concentr~tions resulting from facilitles operations and 
24 maintenance (CM1) 

2 5 Upstream of the Delta 

2 6 Under Alternative ZA LL T th~ve would be no expected change to the sources of chloride in the 
2 7 Sacramento and eastside tributary watersheds. Chloride loading in these watersheds would remain 
28 unchanged and resultant changes in flows from altered system~wide operations would have 
2 9 negligible, if any, effects on the concentration of chloride in the rivers and reservoirs of these 
30 watersheds. The modeled long-term annual averageflows on tlle.lower San Joaquin River at Vernalis 
31 would decrease slightly compared to existing conditions and t}le No Action Alternative NT, and be 
3 2 similar compared to the No Action Alternative LL T. The reduced flow would result in possible 
3 3 increases in long-term average chloride concentrations of up to about 3%, relative to the existing 
34 conditions and No Action Alternative NT conditions, and no change relative to No Action Alternative 
3 5 LL T. The increased chloride concentrations would not increase the frequency of exceedances of any 
3 6 applicable objectives or criteria. Consequently, Alternative 2A LL T would not be expected to cause 
3 7 exceedance of chloride objectives/ criteria or substantially degrade water quality with respect to 
38 chloride, and thus would not adversely affect any beneficial uses of the Sacramento River, the 
39 eastside tributaries, associated reservoirs upstream of the Delta, or the San Joaquin River. 
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Water Quality 

1 Delta 

2 Relative to existing conditions, Alternative 2A LLT would result in similar or reduced long-term 
3 average chloride concentrations for the 16-year period modeled at nine of the assessment locations, 
4 and increased concentrations at the North Bay Aqueduct at Barker Slough (up 23%) and San Joaquin 
5 River at Staten Island (up 18%) (Appendix 8G, Chloride Table Cl-9). Additionally, implementation of 
6 tidal habitat restoration under conservation measure CM4 would increase the tidal exchange 
7 volume in the Delta, and thus may contribute to increased chloride concentrations in the Bay source 
8 water as a result of increased salinity intrusion. Consequently, while uncertain, the magnitude of 
9 chloride increases may be greater than indicated herein and would affect the western Delta 

10 assessment locations the most which are influenced to the greatest extent by the Bay source water. 
11 The following outlines the modeled chloride changes relative to the applicable objectives and 
12 beneficial uses of Delta waters. 

13 Municipal Beneficial Uses 

14 Relative to the 150 mg/L Bay-Delta WQCP objective for municipal and irtdustrial beneficial uses, the 
15 plots of monthly average chloride concentrations at the Contra Costa Canahtt Pumping Plant #1 for 
16 the separate water year types indicates that the number of month~ above the objective would 
17 remain unchanged or decrease compared to the existingi;onditions(Appendix 8G, Figure Cl-1 ). The 
18 modeled chloride concentrations at the San Joa:quin River at Antioch location would never meet this 
19 objective; however, this represents no change from the existing conditions. 

2 0 With respect to the 250 mg/L Bay-Delta WQCP O"bjective, the modeled frequency of exceedances 
21 based on monthly average chloride conc:ntrations:~ould decrease at the Contra Costa Canal at 
2 2 Pumping Plant #1 (Appendix 8G, Table Cl-10). The frequency of exceedances would increase for the 
2 3 16-year period modeled at the San Joaquin River at Antioch (i.e., from 66% under existing 
24 conditions to 70%) and Sacramento River at Mallc:frd Island (i.e., from 85% under existing conditions 
25 to 88%) (Appendix 8G, TableC:l-10), and woUld cause furtherdegradationat:A~tiochin March and 
26 April (i.e., maximum reduc:tion of 54.% ofavailable assimilative capacity fotthe 16-year period 
2 7 modeled, and 100% reduction, or elimination of assimilative capacity,during the.drought period 
28 modeled) (Appendix 8G, Table Cl-11 ). Based on the additional seasotial exceedances of the 
2 9 municipal objective and magnitu,M of long-term average water quality degradation with respect to 
3 0 chloride il;1 thew estern Delta, the potential exists for substanti~h1dverse effech on the municipal 
31 and industrial beneficial uses through reduced opportunity for div~rsion of water with acceptable 
3 2 salinity. 

3 3 Aquatic Life Beneficial Uses 

34 Relative to the 230 mg/L chronic EPA aquatic life criterion, monthly average chloride 
3 5 concentrations at the northern and eastern Delta locations would not exceed the criteria and the 
3 6 frequency of exceedances at most interior and southern Delta locations would decrease for the 16-
3 7 year period modeled (Appendix 8G, Table Cl-10). Reductions in the modeled assimilative capacity at 
38 interior Delta locations (i.e., Franks Tract and Old River at Rock Slough) would occur during the 
39 January through June period when concentrations would be well below the criterion, and thus, 
40 would not adversely affect aquatic organisms (Appendix 8G, Table Cl-12). 
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303{d) Listed Water Bodies 

With respect to the 303 (d) listing for chloride in Tom Paine Slough, the monthly average chloride 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 
similar compared to existing conditions, and thus, would not be further degraded on a long-term 
basis (Appendix 8G, Figure Cl-3). With respect to Suisun Marsh, the monthly average chloride 
concentrations for the 16-year period modeled would generally increase compared to existing 
conditions in some months during October through May at the Sacramento River at Collinsville 
(Appendix 8G, Figure Cl-4) and Mallard Island (Appendix 8G, Figure Cl-2), and would increase 
substantially at Montezuma Slough at Beldon's Landing (i.e., over a doubling of concentration in 
December through February) (Appendix 8G, Figure Cl-5), thereby contributing to additional, 
measureable long-term degradation that potentially would adversely affect the necessary actions to 
reduce chloride loading for any TMDL that is developed. 

Relative to the No Action Alternative NT and No Action Alternative LLT ctindition:s, 4:lternative 2A 
LLT would result in similar or reduced long-term average chloride coneeptrations for the 16-year 
period modeled at nine of the assessment locations and increased concenttations at the SF 
Mokelumne River at Staten Island (up to 23%), San Joaquin River at8t.u;kleyCove (up to 2%), and 
the North Bay Aqueduct at Barker Slough (up to 23%) compared to the NoAction Alternative NT 
conditions (Appendix 8G, Table Cl-9). The modeled chloride changes relative to the applicable 
objectives and potential effects on beneficial uses are as follows. 

SWP/CVP Export Service Areas 

Under Alternative 2A LLT, long-term average chloride concentrations for the 16-year period 
modeled at the Banks and Jones pumping plants would decrease by as much as 33% relative to 
existing conditions, 31% relati-ve to No Action Alternative NT, and 28% comp~red to No Action 
Alternative LL T. The modeled frequency of exceedances of applicable wa.'ter q~ality 
objectives/ criteria would decre:ase relative t~ existing conditions, No Action Alterna!i::'e NT, and No 
Action Alternative LLT, for bqth the 16-yea.r period and the drought period modeled (:Appendix 8G, 
Chloride Table Cl-6). Consequently, W(!tter exported into the SWP /CVP service area would generally 
be of similar or better quality with regards to chloride relative to existing conditions and the No 
Action Alternative NT and No Action Alternative LL T conditions; 

Commensuratewith~<the reduced chloride concentrations in water exported to the service area, 
reduced chloride loading.in the lower San Joaquin River would be ahticipated which would likely 
alleviate orlessen any expected increase in chloride at Vernalis related to decreased annual average 
San Joaquin River flows (see discussion of Upstream of the Delta.). 

Maintenance of SWP and CVP facilities would not be expecte!ito create new sources of chloride or 
contribute towards a substantial change in existing sources of chloride in the affected environment. 
Maintenance activities would not be expected to cause any substantial change in chloride such that 
any long-term water quality degradation would occur, thus, beneficial uses would not be adversely 
affected anywhere in the affected environment. 

CEQA Conclusion: Chloride is not a bioaccumulative constituent, thus any increased concentrations 
under Alternative 2A LL T would not result in adverse chloride bioaccumulation effects on aquatic 
life or humans. Alternative 2A LL T maintenance would not result in any substantial changes in 
chloride concentration upstream of the Delta or in the SWP /CVP service area. Relative to existing 
conditions, the Alternative 2A LL T would result in substantially increased chloride concentrations 
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Water Quality 

such that frequency of exceedances of the 250 mg/L Bay-Delta WQCP objective would increase at 
the San Joaquin River at Antioch and at Mallard Slough (by 3% each), and long-term degradation 
may occur, that may result in adverse effects on the municipal and industrial water supply beneficial 
use. Relative to the existing conditions, the modeled increased chloride concentrations and 
degradation in the western Delta could further contribute, at measurable levels (i.e., over a doubling 
of concentration), to the existing 303(d) listed impairment due to chloride in Suisun Marsh for the 
protection of fish and wildlife. Based on these findings, this impact is determined to be potentially 
significant due to increased chloride concentrations and degradation at western Delta locations and 
its effects on municipal and industrial water supply and fish and wildlife beneficial uses. 

While implementation of Mitigation Measure WQ-7 may reduce this impact, the feasibility and 
effectiveness of this mitigation measures is uncertain. Therefore, the available rtl.itigation would not 
necessarily reduce the impact to a level that would be less than significant. 

Mitigation Measure WQ-7: Conduct additional evaluation and modeling ofjncreased 
chloride levels and develop and implement phased actions to reauce levels 

Please see Mitigation Measure WQ-7 under Impact WQ-7 in the discussion of Alternative 1A. 

Impact WQ-8: Effects on chloride concentrations resulting from implementation of CM2-
CM22 

Under Alternative 2A LLT, the types and geographic extent of effects on chloride concentrations in 
the Delta as a result of implementation of the other conservation measures (i.e., CM2-CM22) would 
be similar to, and undistinguishable from, those effeElts previously described for Alternative 1A LL T. 
The conservation measures would present no new direct sources of chloride to the affected 
environment. Moreover, some habitat restoratiGtlconservation measures(Cl\f4~QM10) would occur 
on lands within the Delta currently1.1sed forirrigated agriculture, thus replacing agricultural land 
uses with restored tidal wetl~nds, floodplain,and related channel margin and off-chanJ:lel habitats. 
The potential reduction in itrigatedJands within the Delta may result in reduced discharges of 
agricultural field drainage with elevated chloride concentrations, which would bt:rconsidered an 
improvement comparedto existing conditions. 

CEQA Conclu$ion: .Implementation of the CM2-CM22 for Alternative 2AI::.LT would not present new 
or substantially chairged sources of chloride to the affected environment upstream of the Delta, 
within Delta, or in the SWP /CVP service area. Replacement ofirrigated agricultural land uses in the 
Delta with Flabitat restoration conservation measures may resUlt in some reduction in discharge of 
agricultural field drainage with elevated chloride concentrations, thus resulting in improved water 
quality conditions. Based on these findings, this impact is considered to be less than significant. No 
mitigation is required. 

Impact WQ-9: Effects on dissolved oxygen resulting from facilities operations and 
maintenance (CM1) 

Effects of CM1 on DO under Alternative 2A LLT are the same as those discussed for Alternative 1A 
LLT. This impact is considered to be less than significant. No mitigation is required. 
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1 Impact WQ-10: Effects on dissolved oxygen resulting from implementation of CM2-CM22 

2 Effects of CM2-CM22 on DO under Alternative 2A LLT are the same as those discussed for 
3 Alternative 1A LLT. There would not be an adverse effect. Under CEQA, this impact would be 
4 considered less than significant. No mitigation is required. 

5 Impact WQ-11: Effects on electrical conductivity concentrations resulting from facilities 
6 operations and maintenance (CM1) 

7 Upstream of the Delta 

8 For the same reasons stated for the No Action Alternative LLT, EC levels (highs, ~ows, typical 
9 conditions) in the Sacramento River and its tributaries, the eastside tributaries, their associated 

10 reservoirs, and the San Joaquin River upstream of the Delta under Alternative 2ALLT are not 
11 expected to be outside the ranges occurring under existing conditions o:t:would occur under the No 
12 Action Alternative NT and LLT. Any minor changes in EC levels that could occur urider Alternative 
13 2A LLT in water bodies upstream of the Delta would not be of sufficient magnitude, frequency and 
14 geographic extent that would cause adverse effects on beneficial uses or substantially degrade water 
15 quality with regard to EC. 

16 Delta 

17 Relative to existing conditions, Alternative 2A LLT would r~sult in an increase in the number of days 
18 the Bay-Delta WQCP EC objectives would be exceeded in theSan Joaquin River at San Andreas 
19 Landing and Prisoners Point, and Old River near Middle River andat Tracy Bridge (Appendix H, 
20 Table EC-2). The percent of days the SanAndreas Lanning EC objective would be exceeded for the 
21 entire period modeled (1976-1991) would incl'ease from 1% under existing conditions to 4% under 
2 2 Alternative 2A LLT, and the percent of days out or compliance with the E.C objective would increase 
2 3 from 1% under existing conditiqns to 6% under Alternative 2A LL T. The pii!.rcent of days the 
24 Prisoners Point EC objective would be et~eeded for the entire period modeled would inGrease from 
25 6% under existing conditions to 25% under Alternative 2A LLT, and the percent of days out of 
26 compliance with the ECobjective would increase from 10% under existirigaconditfons to 27% under 
2 7 Alternative 2A LLT.The increase In percent of days exceeding the EC objectives and days out of 
28 compliance a-t the Old River locations would be 2% at Tracy Bridge and less th;~ 1% at Middle 
29 River. AverageEC levels at the western and souther:n Delt<ieompltance locations would decrease 
3 0 from 0-~7% forthe entire period modeled and 0-32% during the drought period modeled (1987-
31 1991) (Appendix H, Table EC-13). At the two interior Delta locations, there would be increases in 
3 2 average EC: the S, Fork Mokelumne River at Terminou:s average EC would increase 5% for the entire 
3 3 period modeled and 4% during the drought period mode1ed; and San Joaquin River at San Andreas 
34 Landing average EC would increase 1% for the entire periodmodeled and 10% during the drought 
3 5 period modeled. On average, EC would increase at San Andreas Landing from February through 
3 6 September. Average EC in the S. Fork Mokelumne River at Terminous would increase during all 
37 months (Appendix H, Table EC-13). 

38 Relative to the No Action Alternative NT, the change in percent compliance with Bay-Delta WQCP EC 
39 objectives under Alternative 2A LLT would be similar to that described above relative to existing 
40 conditions. The exception is that there would also be a slight increase (1% or less) in the percent of 
41 days the EC objective would be exceeded in the San Joaquin River at Vernalis and Brandt Bridge for 
42 the entire period modeled. For the entire period modeled, average EC levels would increase at all 
43 Delta compliance locations relative to the No Action Alternative NT, except in Three Mile Slough 
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Water Quality 

near the Sacramento River and the San Joaquin River at Jersey Point. The greatest average EC 
increase would occur in the San Joaquin River at San Andreas Landing (11 %); the increase at the 
other locations would be 3-5% (Appendix H, Table EC-13). Similarly, during the drought period 
modeled, average EC would increase at all locations, except Three Mile Slough and San Joaquin River 
at Jersey Point. The greatest average EC increase during the drought period modeled would occur in 
the San Joaquin River at San Andreas Landing (18%); the increase at the other locations would be 1-
8% (Appendix H, Table EC-13). 

Relative to the No Action Alternative LL T, the locations with an increased frequency of exceedance 
of the Bay-Delta WQCP EC objectives under Alternative 2A LLT would differ from that described 
relative to the No Action Alternative NT (Appendix H, Table EC-2). The percent of days exceeding EC 
objectives and percent of days out of compliance would increase at: San JoaquinRiver at Jersey 
Point, San Andreas Landing, and Prisoners Point; and Old River near Middle River and at Tracy 
Bridge. The increase in percent of days exceeding the EC objective would be 24% at Prisoners Point 
and 4% or less at the remaining locations. The increase in percent of days out of compliance would 
be 26% at Prisoners Point and 5% or less at the remaining locations. Average EC would increase 
similar to that described above relative to the No Action AlternativeNT. 

For Suisun Marsh, October-May is the period when Bay-Delta WQGP EC ob.jectives for protection of 
fish and wildlife apply. Average EC would increase for the entir<r petlQdmodeled under Alternative 
2A LLT, relative to existing conditions, during the months of M<lr!kh through May by 0.3-0.6 mSjcm 
in the Sacramento River at Collinsville (Appendix H,.TableEC-21). Long-term average EC would 
decrease relative to existing conditions in Mon:~_ezuma Slough at National Steel during October-May 
(Appendix H, Table EC-22). The most substantiafincreasewould occur near Beldon Landing, with 
long-term average EC levels increasing byl:o-4.6 mS/cm, depending on the month, at least doubling 
during some months the long-term average EC relative to existing conditions .(Appendix H, Table EC-
23). Sunrise Duck Club ana VolantiSloughalso would have long-term average EC..lncreases during 
all months of 0.5-2.4 mSjcm f:Append~H, Tables EC-24 and EC-25). The !iegree to which the long
term average EC increases would cause ex~eedance of Bay-Delta WQCP objectives is unknown, 
because objectives are expressed as a monthly average of daily high tide EC, which does not have to 
be met if it can be demonstrated "equivalent or better protection will be provided at the location" 
(State Water Resources Control Beard 2006: 14). The described long-term average EC increase may, 
or may n~t, contrilltite to adverse effects on beneficial uses, de~epding ob how ~nd when wetlands 
are flooded, soilleaching cycles, and how recirculatton of water i~ rpanaged, and future actions taken 
with respect to the marsh. However, the EC increases at certain locations would be substantial and it 
is uncertain:the degree to which current management plans for the Suisun Marsh would be able to 
address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 
levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 
Long-term average EC increases in Suisun Marsh under Alternative 2A LLT relative to the No Action 
Alternative NT and LL T would be similar to the increases relative to existing conditions. 

Given that the southern Delta is Clean Water Act section 303(d) listed as impaired due to elevated 
EC, the increase in the incidence of exceedance of EC objectives under Alternative 2A LLT, relative to 
existing conditions and the No Action Alternative NT and LLT, has the potential to contribute to 
additional impairment and potentially adversely affect beneficial uses. Suisun Marsh also is section 
303(d) listed as impaired due to elevated EC, and the potential increases in long-term average EC 
concentrations could contribute to additional impairment, because the increases would be double 
that relative to existing conditions and the No Action Alternative NT and LLT. 
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SWP/CVP Export Service Areas 

At the Banks and Jones pumping plants, Alternative 2A LL T would result in no exceedances of the 
Bay-Delta WQCP's 1,000 ~mhos/em EC objective for the entire period modeled (Appendix H, Table 
EC-10). Thus, there would be no adverse effect to the beneficial uses in the SWP /CVP Export Service 
Areas using water pumped at this location under the Alternative 2A LLT. 

At the Banks pumping plant, relative to existing conditions, average EC levels under Alternative 2A 
LL T would decrease 28% for the entire period modeled and 22% during the drought period 
modeled. Relative to the No Action Alternative NT, average EC levels would decrease by 22% for the 
entire period modeled and 16% during the drought period modeled. Similar decreases in average EC 
would occur relative to the No Action Alternative LLT. (Appendix H, Table EC-13) 

At the Jones pumping plant, relative to existing conditions, average EC levels under Alternative 2A 
LLT would decrease 28% for the entire period modeled and 23% duringthe drought period 
modeled. Relative to the No Action Alternative NT, average EC levels wpuld decrease by 22% for the 
entire period modeled and 18% during the drought period modeled. Similar decreases in average EC 
would occur relative to the No Action Alternative LLT. (Appendix H,<~:p.l.Jle E'C-13) 

Based on the decreases in long-term average EC levels that would occuratthe Banks and Jones 
pumping plants, Alternative 2A LLT would not cause degradation of water quality with respect to EC 
in the SWP /CVP Export Service Areas; rather, Alternative 2A LL'fwould improve long-term average 
EC conditions in the SWP /CVP Export Service Areas; 

Commensurate with the EC decrease in exparted waters, an improvement in lower San Joaquin 
River average EC levels would be expectedstnce ECin the lower San Joaquin River is, in part, related 
to irrigation water deliveries from the Velta. While the magnitude of this expected lower San 
Joaquin River improvementin EC is difficult to predict, the relative decr~ase in overall loading of EC
elevating constituents to the Export Service .(\.reas would likely alleviate or lessen any expected 
increase in EC at Vernalis related to detreased annual average San Joaquin River flows (see EC 
impact discussion under No"Action Alternative LL T). 

The export area of the Deltaislistep on the state's CWA Section 303(d) list a~ impaired due to 
elevated EC. Altermitive 2A LLT would result in lower average EC levels relativ~ to existing 
conditions and the No Action Alternative NT and LLT a~d! thus, Would ntlt coP-tribute to additional 
beneficial use im,pairment related to elevated EC in the 

0

SWP/CVP Export Service Areas waters. 

CEQA Conclusion: Relative to existing conditions, Alternative 2A LL T would not result in any 
substantial increases in long-term average EC levels u-pstream ofthe Delta or in the SWP /CVP 
Export Service Areas. In the Plan Area, Alternative 2A LLTwo.u1d result in an increase in the 
frequencywith which Bay-Delta WQCP EC objectives are exceeded for the entire period modeled 
(1976-1991 ): in the San Joaquin River at San Andreas Landing (agricultural objective; 3% increase) 
and Prisoners Point (fish and wildlife objective; 19% increase), both in the interior Delta; and in Old 
River near Middle River and at Tracy Bridge (agricultural dJjectives; up to 2% increase), both in the 
southern Delta. Average EC levels at San Andreas Landing would increase by 1% during for the 
entire period modeled and 10% during the drought period modeled. The increases in long-term and 
drought period average EC levels and increased frequency of exceedance of EC objectives that would 
occur in the San Joaquin River at San Andreas Landing would potentially contribute to adverse 
effects on the agricultural beneficial uses in the interior Delta. Further, the increased frequency of 
exceedance of the fish and wildlife objective at Prisoners Point could contribute to adverse effects on 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-270 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00270 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

Water Quality 

1 aquatic life. Because EC is not bioaccumulative, the increases in long-term average EC levels would 
2 not directly cause bioaccumulative problems in aquatic life or humans. The southern Delta is Clean 
3 Water Act section 303 (d) listed for elevated EC and the increased frequency of exceedance of EC 
4 objectives that would occur in this portion of the Delta could make beneficial use impairment 
5 measurably worse. This impact is considered to be potentially significant. 

6 Further, relative to existing conditions, Alternative 2A LL T would result in substantial increases in 
7 long-term average EC during the months of October through May in Suisun Marsh, such that EC 
8 levels would be double that relative to existing conditions. The increases in long-term average EC 
9 levels that would occur in Suisun Marsh could further degrade existing EC levels and thus contribute 

10 additionally to adverse effects on the fish and wildlife beneficial uses. Because EC is not 
11 bioaccumulative, the increases in long-term average EC levels would not directly cause 
12 bioaccumulative problems in fish and wildlife. Suisun Marsh is Clean Water Act section 303(d) listed 
13 for elevated EC and the increases in long-term average EC that would occur in the marsh could make 
14 beneficial use impairment measurably worse. This impact is considered to be potentially significant. 

15 While Mitigation Measure WQ-11 may reduce these impacts, the feasibility, and effectiveness of this 
16 mitigation measures is uncertain. Therefore, the available mitigatio~ wouldnot necessarily reduce 
17 the impact to a level that would be less than significant. 

18 Mitigation Measure WQ-11: Reduce, avoid, and compensate for reduced water quality 
19 conditions 

2 0 Please see Mitigation Measure WQ-11 under ImpactWQ-11 in the discussion of Alternative 1A. 

21 Impact WQ-12: Effects on electrical conductivity resulting from implementation of CM2-
22 CM22 

23 Effects of CM2-CM22 on EC under Alternattve 2A LLT are the same as those discussed for 
24 Alternative 1A LLT. There would be no adverse effect. Under CEQA, this impact would be considered 
25 less than significant. No mitigation is required. 

26 ImpactWQ-13: Effects onmercury concentrations resulting from facilith~soperations and 
27 maintenance (CM1) 

' 
28 [Note to Lead Agencies: This assessment is in preparation]. 

2 9 Impact WQ-14: Effects on mercury concentrations resulting from implementation of CM2-
30 CM22 

31 [Note to Lead Agencies: This assessment is in preparation]. 

3 2 Impact WQ-15: Effects on nitrate concentrations resulting from facilities operations and 
33 maintenance (CM1) 

3 4 Upstream of the Delta 

35 For the same reasons stated for the No Action Alternative LLT, Alternative 2A LLTwould have 
3 6 negligible, if any, impact on nitrate concentrations in the rivers and reservoirs upstream of the Delta 
3 7 in the Sacramento River watershed relative to existing conditions and the No Action Alternative NT 
38 and LLT. 
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1 Under Alternative 2A LLT, modeling indicates that long-term annual average flows on the San 
2 Joaquin River would decrease by an estimated 6%, relative to existing conditions, 5% relative to No 
3 Action NT, and would remain virtually the same relative to No Action LLT ( crossreference to 
4 Modeling Data Appendix, CALSIM Flow Data for Vernalis). Given these relatively small decreases in 
5 flows and the weak correlation between nitrate and flows in the San Joaquin River (see Nitrate 
6 Appendix J Figure 2), it is expected that nitrate concentrations in the San Joaquin River will be 
7 minimally affected, if at all, by changes in flow rates under Alternative 2A LL T. 

8 Any negligible changes in nitrate-N concentrations that may occur in the water bodies of the affected 
9 environment located upstream of the Delta would not be of frequency, magnitude and geographic 

10 extent that would adversely affect any beneficial uses or substantially degrade the quality of these 
11 water bodies, with regards to nitrate. 

12 Delta 

13 Results of the mixing calculations indicate that under Alternative 2A LLT, relative to existing 
14 conditions, No Action NT, and No Action LLT, nitrate concentratioJ:lsthrotlghoutthe Delta are 
15 anticipated to remain low ( <1.4 mg/L-N) relative to adopted obfectives (Nitrate Appendix J Table 10 
16 and 11). Although changes at specific Delta locations and for specific months may be substantial on a 
17 relative basis, the absolute concentration of nitrate in Delta waters\.yould remain low ( <1.4 mg/L-N) 
18 in relation to the drinking water MCL of 10 mg/L-N, as well as all other thresholds identified in 
19 Table XX. Long-term average nitrate concentrations.are anticipated to remain below 1 mg/L-N at all 
2 0 11 assessment locations except the San JoaquinRiver at Buckley Cove, where long-term average 
21 concentrations would be somewhat above 1 mg/L~N. Nevertheless, at this location, long-term 
2 2 average nitrate concentration would be somewhat re'duced under Alternative 2A LL T, relative to 
23 existing conditions, similar to the No ~ction N'r, and slightly increased relative to the No Action LLT. 
24 No additional exceedances of the MCL are anticipated at any location (Nitrate Appendix J Table 10). 
2 5 On a monthly average basis and on a long term annual average basis, for aU modeleli! years and for 
2 6 the drought period (1987 -1991) only, use of assimilative capacity available under existing 
27 conditions, No Action NT, and No Acti.on LLT, relative to the drinking water MC:L of 10 mg/L-N, was 
28 low or negligible (i.e.,<~%) for all locations and months, except San Joaquin Rivet at Buckley Cove in 
2 9 August, which show.etl a 6::4% use of the assimilative capacity thatwas available under the No Action 
30 LLT, for the drought period (1987-1991) (Nitrate Appendix} Table 12). 

31 Nitrate concentrationswilllikely be higher than the modelingresults indicate in certain locations, 
3 2 including: (1) }h the Sacramento River between Freeport and Mallard Island and other areas in the 
3 3 Delta downstream of Freeport that are influenced by Sacramento River water, the increase 
3 4 becoming greater with increasing distance downstream, due to conversion of ammonia from the 
3 5 SRWTP discharge at Freeport (under existing conditions and No Action Alternative NT only, since 
3 6 upgrades to SRWTP that substantially reduce ammonia concentrations in the Sacramento River 
3 7 downstream of Freeport are assumed in the LLT; see the Ammonia section of this chapter for further 
3 8 discussion); (2) immediately downstream of wastewater treatment plants that practice nitrification, 
39 but not denitrification (e.g., City of Rio Vista Beach WWTF, Town of Discovery Bay WWTF, City of 
40 Stockton RWCF). 

41 The effect of (1) (above) is expected to be small, on the order of 1 mg/L nitrate as N or less in the 
42 existing conditions and No Action Alternative NT. This is because the existing increase appears to be 
43 from approximately 0.1 mg/L-N to approximately 0.4-0.5 mg/L-N over this reach, due to 
44 approximately a 1:1 conversion of ammonia-N to nitrate-N (CVWQCB 2010:32). Because this nitrate 
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1 is assumed not to be generated under Alternative 2A LLT, average concentrations would be 
2 expected to decrease under Alternative 2A LL T in this reach of the Sacramento River relative to 
3 existing conditions and the No Action Alternative NT. Regarding number (2) (above), for all such 
4 facilities in the Delta, the Regional Water Boards have issued NPDES permits that allow discharge of 
5 wastewater containing nitrate into the Delta, and under these permits, the State has determined that 
6 no beneficial uses are adversely affected by the discharge, and that the discharger's use of available 
7 assimilative capacity of the water body is acceptable. When dilution is necessary in order for the 
8 discharge to be in compliance with the Basin Plans (which incorporate the 10 mg/L-N MCL by 
9 reference), not all of the assimilative capacity of the receiving water is granted to the discharger. 

10 Thus, limited decreases in flows are not anticipated to result in systemic exceedances of the M CLs by 
11 these POTWs. Furthermore, NPDES permits are renewed on a 5-year basis, and thus, if under 
12 changes in flows, dilution was no longer sufficient to maintain nitrate below the MCLin the receiving 
13 water, the NPDES permit renewal process would address such cases. 

14 Therefore, any increases in nitrate-N concentrations that may occur at certain locatidns within the 
15 Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
16 beneficial uses or substantially degrade the water quality at these locations., with regards to nitrate. 

17 SWP/CVP Export Service Areas 

18 Assessment of effects of nitrate in the SWP and CVP Expqrt Service Areas is based on effects on 
19 nitrate-Nat the Banks and Jones pumping plants. 

2 0 Results of the mixing calculations indicate that under Alternative 2A LLT, relative to existing 
21 conditions, No Action NT, and No Action LLT;.nittate concentrations at Banks and Jones pumping 
22 plants are anticipated to decrease on a long.:term average annual basis (Nitrate Appendix J Table 10 
2 3 and 11). During the late summer, particular! yin the drought period assessed, concentrations are 
24 expected to increase substantially a~ a relative basis (i.e., >50%), but the"~bsolutevalue of these 
2 5 changes (i.e., in mg/L-N) is small. Additionally, given the many factors thatcontriilute to potential 
2 6 algal blooms in the SWP and CVP canals within the Export Service Area, ant:J the lack of studies that 
2 7 have shown a direct relationship between nutrient concentrations in the canal~ and reservoirs and 
28 problematic algal bloorri11 in tlrese water bodies, there is no basis to conclude that these small (i.e., 
29 generally <0.3 mg/1.:-:N), se-asonal increases in nitrate concentrations would increase the potential 
3 0 for problem algal blooms in tpe SWP and CVP Export Service Area. No additional exceedances of the 
31 MCL are anticipated (Nitrate Appendix J Table 10). On amonthlyaveragebasis and on a long term 
32 annuahveragebasis, tcn:·~ll modeled years and for tlie drought period (1987-1991) only, use of 
33 assimilative capacity available under existing conditions and NoAction NT, relative to the 10 mg/L-
34 N MCL, was negligible for both Banks and Jones pumping plants (Nitrate Appendix J Table 12). 

35 Any increases in nitrate-N concentrations that may occur in water exported via Banks and Jones 
3 6 pumping plants are not expected to result in adverse effects to beneficial uses or substantially 
3 7 degrade the quality of exported water, with regards to nitrate. 

38 CEQA Conclusion: There would be no substantial, long-term increase in nitrate-N concentrations in 
39 the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 
40 CVP and SWP service areas under Alternative 2A LLT relative to existing conditions. As such, this 
41 alternative is not expected to cause additional exceedance of applicable water quality 
42 objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
43 on any beneficial uses of waters in the affected environment. Because nitrate concentrations are not 
44 expected to increase substantially, no long-term water quality degradation is expected to occur and, 
45 thus, no adverse effects to beneficial uses would occur. Nitrate is not 303(d) listed within the 
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affected environment and thus any increases than may occur in some areas and months would not 
make any existing nitrate-related impairment measurably worse because no such impairments 
currently exist. Because nitrate is not bioaccumulative, increases that may occur in some areas and 
months would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose 
substantial health risks to fish, wildlife, or humans. This impact is considered to be less than 
significant. No mitigation is required. 

Impact WQ-16: Effects on nitrate concentrations resulting from implementation of CM2-23 

Effects of CM2-23 on nitrate under Alternative 2A LLT are the same as those discussed for 
Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-17: Effects on dissolved organic carbon concentrations resulting from facilities 
operations and maintenance (CM1) 

Upstream of the Delta 

Under Alternative 2A LL T, there would be no substantial change to the sot.irce.s of DOC within the 
watersheds upstream of the Delta. Moreover, long-term average flow anc:J DOC levels in the 
Sacramento River at Hood and San Joaquin River at Vernalis are poorly correlated. Thus changes in 
system operations and resulting reservoir stor~ge levels and firer flows would not be expected to 
cause a substantial long-term change in DOC concentrations in the water bodies upstream of the 
Delta. Any negligible changes in DOC levels in water bodies Upstream of the Delta under Alternative 
2A LLT, relative to existing conditions and the No Action Alternative NT and LLT, would not be of 
sufficient frequency, magnitude and geographic extent that would adversely affect any beneficial 
uses or substantially degrade the quality of these waterbodies, with regards to DOC. 

Delta 
,. 

Under Alternative 2A LL T, the geQg:aphi~ ~xt!mt of effects pertaining to lorrg~term ave~age DOC 
concentrations in the Delta would be similar to that previously described for Alternative 1A LL T, 
although the magnitude :Of predicted long-term change and relativeJrequen<;y of concentration 
threshold exceedant:es would be slightly greater. Modeled effectswould.Oe greatest at Franks Tract, 
Rock Slou~h{and Contra Costa RP No.1., where for the 16-year ~ydrologic peJ:'iod and the modeled 
drougl)tperiod,.long~term average concentration incneases rangh~g from 0.3-0.4 mg/L would be 
predicted{:512% net inc.t:fase) (Appendix 8K, DOC q'able 3). Increases in long-term average 
concentrations would correspond to more frequent concentration threshold exceedances, with the 
greatest change occurring at Rock Slough and Contra Costa PP No. 1locations. For Rock Slough, 
long-term average DOC concentrations exceeding 3 mg/L would increase from 52% under existing 
conditions to 7 4% under the Alternative 2A LLT (an increase from 4 7% to 70% for the drought 
period), and concentrations exceeding 4 mg/L would increase from 30% to 36% (32% to 38% for 
the drought period). For Contra Costa PP No.1, long-term average DOC concentrations exceeding 3 
mg/L would increase from 52% under existing conditions to 80% under Alternative 2A LLT 45% to 
80% for the drought period), and concentrations exceeding 4 mg/L would increase from 32% to 
41% (35% to 42% for the drought period). Relative change in frequency of threshold exceedance for 
other assessment locations would be similar or less. While Alternative 2A LL T would generally lead 
to slightly higher long-term average DOC concentrations (:50.4 mg/L) at some municipal water 
intakes and Delta interior locations, the predicted change would not be expected to adversely affect 
MUN beneficial uses, or any other beneficial use. 
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In comparison, Alternative 2A LLT relative to the No Action Alternative NT and No Action 
Alternative LL T would generally result in a similar magnitude of change to that discussed for the 
comparison to existing conditions. Maximum increases of 0.3-0.4 mg/L DOC (i.e., ::::;12%) would be 
predicted at Franks Tract, Rock Slough, and Contra Costa PP No.1 relative to No Action Alternative 
NT, while maximum increases at these locations would be slightly less (i.e., between 0.2-0.3 mg/L) 
when compared to No Action Alternative LLT (Appendix 8K, DOC Table 3). Threshold concentration 
exceedance frequency trends would also be similar to that discussed for the existing condition 
comparison, with exception to the predicted 4 mg/L exceedance frequency at Buckley Cove. In 
comparison to the No Action Alternative NT, the frequency which long-term average DOC 
concentrations exceeded 4 mg/L at Buckley Cove would increase from 23% to 28% (37% to 50% for 
the modeled drought period), with slightly smaller increases when comparing to No Action 
Alternative LL T. While the Alternative 2A LLT would generally lead to slightly higher long-term 
average DOC concentrations at some Delta assessment locations when compared to No Action 
Alternative NT and No Action Alternative LL T conditions, the predicted change would not be 
expected to adversely affect MUN beneficial uses, or any other benefidal.use, particularly when 
considering the relatively small change in long-term annual average concentration. 

As discussed for Alternative 1A, substantial change in ambient DOGcbn:eentrations would need to 
occur before significant changes in drinking water treatment plant desigp or operations are 
triggered. The increases in long-term average DOC COtt~~ntrations estimated to occur at various 
Delta locations under Alternative 2A are of sufficiently small magnitude that they will not require 
existing drinking water treatment plants to substantially upgrade treatment for DOC removal above 
levels currently employed. 

Relative to existing, No Action Alternativ;e l'll"'f, and No Action Alternative LL T conditions, Alternative 
2A LLT would lead to predicted improvements:in long-term average DOC concentr<;~.tions at Barker 
Slough, Banks and Jones pumping plants. At these locations, long-term a.verage*DOC concentrations 
would be predicted to decrease by as much a.s.;<0.1- 0.5 mg/L, depending. on baseline comparison. 

SWP/CVP Export Service Areas 

Under Alternative 2A LLT, ll)bdeled long-term average DOC concentrations would decrease at Banks 
and Jones pumping plants for both the modeled 16-year hydrologic period ang the modeled drought 
period. Relative to e.&isting conditions, long-term average DOC concentratio~s at Banks would be 
predicted to decrease by 0.5 mg/L (0.2 mg/L during drought period) (Appendix 8K, DOC Table 3). At 
Jones, long-term average DOC concentrations would be predicted to decrease by 0.4 mg/L ( <0.1 
mg/L during drought period). Predicted decreases urider No Action Alternative NT and No Action 
Alternative LL T cemparisons would be of similar magnitude. Such decreases in long-term average 
DOC would result in generally lower exceedance frequencies for concentration thresholds, although 
the frequency of exceedance during the modeled drought period (i.e., 1987-1991) would be 
predicted to increase. For the Banks pumping plant during the drought period, exceedance of the 3 
mg/L threshold would increase from 57% under existing conditions to 84% under Alternative 2A 
LLT, while at the Jones pumping plant, exceedance frequency would increase from 72% to 88%. 
There would be comparatively fewer increases in the frequency of exceeding the 4 mg/L threshold 
at Banks and Jones. Comparisons to No Action Alternative NT and No Action Alternative LLT yield 
similar trends, but with slightly smaller magnitude drought period changes. Overall, modeling 
results for the SWP /CVP Export Service Areas predict an overall improvement in Export Service 
Areas water quality, although more frequent exports of >3mg/L DOC water would likely occur for 
drought periods. 
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1 Similar to the discussion pertaining to the No Action Alternative LL T, maintenance of SWP and CVP 
2 facilities under Alternative 2A LL T would not be expected to create new sources of DOC or 
3 contribute towards a substantial change in existing sources of DOC in the affected area. Maintenance 
4 activities would not be expected to cause any substantial change in long-term average DOC 
5 concentrations such that MUN beneficial uses, or any other beneficial use, would be adversely 
6 affected. 

7 CEQA Conclusion: Relative to existing conditions, Alternative 2A LL T operation and maintenance 
8 would not result in any substantial change in long-term average DOC concentration upstream of the 
9 Delta or result in substantial increase in the frequency with which long-term average DOC 

10 concentrations exceeds 2, 3, or 4 mg/L levels at the 11 assessment locations analyzed for the Delta. 
11 Modeled long-term average DOC concentrations would increase by no more tha11 0.4 mg/L at any 
12 single Delta assessment location (i.e., ::::;12% relative increase), with long-t~;rm average 
13 concentrations estimated to remain at or below 4.0 mg/L at all Delta looationsassessed, with the 
14 exception of Buckley Cove on the San Joaquin River during the droughtperiod modeled. 
15 Nevertheless, long-term average concentrations at Buckley Cove ar~ expected to decrease slightly 
16 during the drought period, relative to existing conditions. The increases in long-term average DOC 
17 concentration that could occur within the Delta would not be of sufficient magnitude to adversely 
18 affect the MUN beneficial use, or any other beneficial uses, of Delta waters or waters of the SWP /CVP 
19 Service Area. Because DOC is not bioaccumulative, the increase~ in long~ term average DOC 
2 0 concentrations would not directly cause bioaccumulativeproblems in aquatic life or humans. 

" 21 Finally, DOC is not causing beneficial use impairments and thus is not 303(d) listed for any water 
2 2 body within the affected environment. Thus, theincreases in long-term average DOC that could 
2 3 occur at various locations would not make any beneficial use impairment measurably worse. 
24 Because long-term average DOC concentrations are not expected to increase substantially, no long-
2 5 term water quality degradation with re~pect to DOC is expected to occunmd, t.P.us, no adverse 
26 effects on beneficial uses would occqT. Thisimpact is considered to be less thq.nsignificant. No 
2 7 mitigation is required. 

2 8 Impact WQ-18: Effects on dissolvedorganic carbon concentratiop:s resulting from 
2 9 implementation of CM2;...23 

3 0 Conservation components proposed under Alternative 2A wouUi be the same as those proposed 
31 under A1ternatfv.e 1A, As such, effects on DOC resultingfroll1 the implementation of CM2-23 would 
3 2 be similar.to that previouslY discussed for Alternative 1A LLT. In summary, conservation measures 
3 3 CM 4-7 and CMl 0 could contribute substantial amounts of DOC to raw drinking water supplies, 
34 largely depending on final design and operational criteria for the related wetland and riparian 
3 5 habitat restoration activities. Substantially increased long~terni average DOC in raw water supplies 
3 6 could lead to a need for treatment plant upgrades in order to appropriately manage DBP formation 
3 7 in treated drinking water. This potential for future DOC increases would lead to substantially greater 
38 associated risk oflong-term adverse effects on the MUN beneficial use. 

39 CEQA Conclusion: Effects of CM4-7 and CM10 on DOC under Alternative 2A LLT would be similar to 
40 those discussed for Alternative 1A LLT. This impact is considered to be significant and mitigation is 
41 required. It is uncertain whether implementation of Mitigation Measure WQ-18 would reduce 
42 identified impacts to a less than significant level. Hence, this impact could remain significant after 
43 mitigation. 
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1 Mitigation Measure WQ-18: Design wetland and riparian habitat features to minimize 
2 effects on municipal intakes 

3 Please see Mitigation Measure WQ-18 under Impact WQ-18 in the discussion of Alternative 1A. 

4 Impact WQ-19: Effects on pathogens resulting from facilities operations and maintenance 

5 Effects of CM1 on pathogens under Alternative 2A LLT are the same as those discussed for 
6 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

7 Impact WQ-20: Effects on pathogens resulting from implementation of CM2-CM22 

8 Effects of CM2-23 on pathogens under Alternative 2A LLT are the same as those discussed for 
9 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

10 Impact WQ-21: Effects on pesticide concentrations resulting from facilities op{!rations and 
11 maintenance (CM1) 

12 Upstream of the Delta 

13 For the same reasons stated for the No Action Alternative LLT, under Alternative 2A LLT no specific 
14 operations or maintenance activity of the SWP t)r CVPwould sub~tarifially drive a change in 
15 pesticide use, and thus pesticide sources would remain unaffected upstream of the Delta. 
16 Nevertheless, changes in the timing and magnitude ofr~servoir releases could have an effect on 
17 available dilution capacity along river segments such as the Sacramento, Feather, American, and San 
18 Joaquin Rivers. 

19 Under Alternative 2A LLT, winter (November ...:M.arch)and summer (April- October) season 
20 average flow rates on the Saeramento River at Freeport, American River.at Nim.bus, Feather River at 
21 Thermalito and the San Joaquin River at Vern~lis would change. Relative to existing condition, No 
2 2 Action Alternative NT and No Action Alternative LL T, seasonal average flow rates on the Sacramento 
2 3 would decrease no more than 5.% dUring the summer and 4% during thewinterrelative to existing 
24 conditions (Appendix 8L,.Seasonal average flows Table 1-4). On the Feather River, average flow 
2 5 rates would decrease no mpre than 2% during the summer and w'inter, while on the American River 
26 average flOWl'flteswould decrease by as much as 15% in the surnmer butwoi:tld increase by as 
2 7 much as 9% in,the winter. Seasonal average flow rates dn the San Joaquin River would decrease by 
28 as much" as 12%in the summer, but increase by as much as 3% in the winter. For the same reasons 
29 stated for the No Action Alternative LLT, decreased seasonal average flow of ::::;15% is not considered 
3 0 to be of sufficientmagnitude to substantially increase pesticideconcentrations or alter the long-
31 term risk of pesticide-related toxicity to aquatic life, nor adversely affect other beneficial uses of 
32 water bodies upstream of the Delta. 

33 Delta 

34 Sources of diuron, OP, and pyrethroid insecticides to the Plan Area include direct input of surface 
3 5 runoff from in-Delta agriculture and Delta urbanized areas as well inputs from rivers upstream of 
3 6 the Delta. Similar to Upstream of the Delta, CVP /SWP operations would not affect these sources. 

3 7 Under Alternative 2A LL T, the distribution and mixing of Delta source waters would change. Percent 
38 change in monthly average source water fraction were evaluated for the modeled 16-year (1976-
39 1991) hydrologic period and a representative drought period (1987 -1991 ), with special attention 
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given to changes in San Joaquin River, Sacramento River and Delta Agriculture sources water 
fractions. Relative to existing conditions, under Alternative 2A LLT modeled San Joaquin River 
fractions would increase greater than 10% at Buckley Cove (drought period only), Franks Tract, 
Rock Slough, and Contra Costa PP No.1 (Appendix 8D, Source Water Fingerprinting). At Buckley 
Cove, San Joaquin River source water fractions when modeled for the drought period would 
increase 15% in August. At Franks Tract, source water fractions when modeled for the 16-year 
hydrologic period would increase 13-17% during October through November and February through 
April. At Rock Slough, San Joaquin River source water fractions would increase 11-24% during 
Septemberthrough March (11-15% during October and November of the modeled drought period). 
Similarly, San Joaquin River fractions at Contra Costa Pumping Plant No. 1 would increase 10-24% 
during October through April (11-13% during October and November of the modeled drought 
period). While the modeled 24% increases of San Joaquin River Fraction at Rock Slough and Contra 
Costa PP No.1 in November are considerable, the resultant net fraction wo.uld be S30%. Relative to 
existing conditions, there would be no modeled increases in Sacramento Riveffractfons greater than 
13% (with exception to Banks and Jones, discussed below) and Delta agricultural fractions greater 
than 8%. These modeled changes in the source water fractions of Sacramento, San Joaquin and Delta 
agriculture water are not of sufficient magnitude to substantially alter the long-term risk of 
pesticide-related toxicity to aquatic life, nor adversely affect other b'enefieial uses of the Delta. 

When compared to No Action Alternative NT and No Action AlternativeLLT, changes in source 
water fractions would be similar in season, geographic extent, and magnitude to those discussed for 
existing conditions with exception to Buckley Cove. At Buckley Cove, modeled San Joaquin River 
fractions would increase 16% in July (33% for the mod~;!~d drought period) and 25% in August 
( 48% for the modeled drought period) when compared to No Action Alternative LLT (Appendix 8D, 
Source Water Fingerprinting). 'fhese increases would primarily balance through decreases in 
Sacramento River water and eastsidetributary waters, and as a result the San Joaquin River would 
account for as much as 75% Ofthetotal source water volume at Buckley Cove in July and August (as 
much as 60% for the modeled drought period). While the source water arid pbtential pesticide 
related toxicity co-occurrence prediction's do not mean adverse effect would occur, such 
considerable modeled inf[eases in stl.rrimer source water fraction at .Buckley Cove could 
substantially alter the long-term risk of pesticide-related toxicity to aquatic life, given the apparent 
greater incidence of pesticides in the San Joaquin River. 

These predicted adverse effects on pesticides relative to No Action Alternative LL T fundamentally 
assume tliat the present pattern of pesticide incidence in surface water will occur at similar levels 
into the future. In reality, however, the makeup and character ofthe pesticide use market in the late 
long-term (i.e., the year 2060) will not be exactly as it istoday. Current use of chlorpyrifos and 
diazinon is on the decline with their replacement by pyr~throtds on the rise, yet in this assessment it 
is the apparent greater incidence of diazinon and chlorpyrifos on the San Joaquin River that serves 
as the basis for concluding that substantially increased San Joaquin River source water fraction 
would correspond to an increased risk of pesticide-related toxicity to aquatic life. By 2060, however, 
alternatives pesticides, such as neonicitinoids and biologicals, will likely be a more substantial 
contributing part of the existing mix of pesticides, and perhaps more prominent. The trend in the 
development of future-use pesticides is towards reduced risk pesticides, including more 
biopesticides, with greater targeted specificity, fewer residues, and lower overall non-target toxicity. 
By 2060 existing chlorpyrifos and diazinon TMDLs for the Sacramento and San Joaquin Rivers will 
have been in effect for more than 50 years. Moreover, it is reasonable to expect that CWA section 
303(d) listings and future additional listings will have developed TMDLs by 2060. To the extent 
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1 these existing and future TMDL's address current and future-use pesticides, a greater degree of 
2 pesticide related source control can be anticipated. Nevertheless, forecasting whether these various 
3 efforts will ultimately be successful at resolving current pesticide related impairments requires 
4 considerable speculation. While the fundamental assumptions that have guided this assessment of 
5 pesticides may be somewhat altered by 2060, these assumptions are informed by actual studies and 
6 monitoring data collected from the recent past and, therefore, judging project alternative effects in 
7 the future remain most accurate through use of these informed assumptions rather than based on 
8 assumptions founded upon future speculative conditions. 

9 SWP/CVP Export Service Areas 

10 Assessment of effects in SWP /CVP Export Service Areas is based on effects seen in the Plan Area at 
11 the Banks and Jones pumping plants. Under Alternative 2A LLT, Sacramento River source water 
12 fractions would increase substantially at both Banks and Jones pumpingplimts relative to existing 
13 conditions, No Action Alternative NT and No Action Alternative LLT (Appendix 8D,Source Water 
14 Fingerprinting). At Banks pumping plant, Sacramento source water fractions would generally 
15 increase from 2 3-5 0% for the period of January through June (2Z125% for March through April of 
16 the modeled drought period) and at Jones pumping plant Sacramento source water fractions would 
17 generally increase from 34-59% for the period of Januarythrough Iime (16-51% for February 
18 through May of the modeled drought period). These increases in Sacramento source water fraction 
19 would primarily balance through equivalent decreases in ~an Joaquin River water. Based on the 
2 0 general observation that San Joaquin River, in comparison to the Sacramento River, is a greater 
21 contributor of OP insecticides in terms of greater frequency Of incidence and presence at 
2 2 concentrations exceeding water quality benchmai'ks, modeled increases in Sacramento River 
23 fraction at Banks and Jones would generallyrepresentr~n improvement in export water quality 
24 respective to pesticides. 

2 5 CEQA Conclusion: Relative to existing conditions, the Alternative 2A LL T would not result in any 
2 6 substantial change in long-termaverage pesticide concentration or result in substarftial increase in 
2 7 the anticipated frequency with.which long~ term average pesticide concentratfons would exceed 
28 aquatic life toxicity thrssholctsor other beneficial use effect thresholds upS'tream Of.the Delta, at the 
29 11 assessment locations anaJyzed for the Delta, or the SWP /CVP s.ervice a_'rea:Numerous pesticides 
3 0 are currently used througnout the affected environment, and while some of tijese pesticides may be 
31 bioaccumulative, those present-use pesticides for whit;h there is sufficient evidence for their 
32 presence in waters affected by SWP and CVP operations (i.e., diazinon1 chlorpyrifos, diuron, and 
3 3 pyrethroids) are not considered bioaccumulative, and thus changes in their concentrations would 
34 not directly cause bioaccumulative problems in aquatic life or humans. Furthermore, while there are 
3 5 numerous 303 (d) listings throughout the affected environmentthat name pesticides as the cause for 
3 6 beneficial use impairment, the modeled changes in upstream river flows and Delta source water 
37 fractions would not be expected to make any of these beneficial use impairments measurably worse. 
38 Because long-term average pesticide concentrations are not expected to increase substantially, no 
39 long-term water quality degradation with respect to pesticides is expected to occur and, thus, no 
40 adverse effects on beneficial uses would occur. This impact is considered to be less than significant. 
41 No mitigation is required. 
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Impact WQ-22: Effects on pesticide concentrations resulting from implementation of CM2-
CM22 

Conservation components proposed under Alternative 2A would be the same as those proposed 
under Alternative 1A. As such, effects on pesticides resulting from the implementation of CM2-CM22 
would be similar to that previously discussed for Alternative 1A LL T. In summary, CM 13 proposes 
the use of herbicides to control invasive aquatic vegetation around habitat restoration sites. 
Herbicides directly applied to water could include adverse effects on non-target aquatic life, such as 
aquatic invertebrates and beneficial aquatic plants. As such, aquatic life toxicity objectives could be 
exceeded with sufficient frequency and magnitude such that beneficial uses would be impacted. 

CEQA Conclusion: Effects of CM2-CM22 on pesticides under Alternative 2A LLTare the similar as 
those discussed for Alternative 1A LLT. Potential environmental effects related only to CM13 are 
considered to be significant. Mitigation is required. While Mitigation Measure WQ-?2 is available to 
partially reduce this impact of pesticides, no feasible mitigation is avaiHible that would reduce it to a 
level that would be less than significant. 

Mitigation Measure WQ-22: Implement least toxic integrated pest management strategies 

Please see Mitigation Measure WQ-22 under ImpactWQ~22 inthe discussion of Alternative 1A. 

ImpactWQ-23: Effects on phosphorus concentrations resulting from facilities operations and 
maintenance (CM1) 

Effects of water facilities and operations (CM1) oh phospherus levels in water bodies of the affected 
environment under Alternative 2A LL T would be very similar (i.e., nearly the same) as those 
discussed for Alternative 1A LL'f. Consequently; the environmental consequences to phosphorus 
levels discussed in detail for Alternative 1A LL T also adequately represel"lt the effects under 
Alternative 2A LLT. Based on this finding, tl:ii!) impact is considered to beh;zssthan significant. No 
mitigation is required. 

Impact WQ-24: Effects on phosphorus concentrations resultingfronthnpl~mentation of CM2-
CM22 

Effects o{CM2-23 on. phosphorus levels in water bodies of the affected environment under 
Alternative 2A l::;LT would be very similar (i.e., nearlythe satne) as those discussed for Alternative 
1A LLT. Co~sequently, the environmental consequences to phosphorus levels from implementing 
CM2-CM22 discussed in detail for Alternative 1A LLTalso adequately represent the effects of these 
same actions mider Alternative 2A LL T. Based on this finding, this impact is considered to be less 
than significant. No mitigation is required. 

Impact WQ-25: Effects on selenium concentrations resulting from facilities operations and 
maintenance (CM1) 

[Note to Lead Agencies: This assessment is in preparation]. 

Impact WQ-26: Effects on selenium concentrations resulting from implementation of CM2-
CM22 

[Note to Lead Agencies: This assessment is in preparation]. 
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Water Quality 

ImpactWQ-27: Effects on trace metal concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative 2A LLT would result in 
negligible, and likely immeasurable, increases in trace metal concentrations in the rivers and 
reservoirs upstream of the Delta, relative to existing conditions, No Action NT and No Action LLT. 
Effects due to the operation and maintenance of the conveyance facilities are expected to be 
immeasurable, on an annual and long-term average basis. As such, the Alternative 2A would not be 
expected to substantially increase the frequency with which applicable Basin Plan objectives or CTR 
criteria would be exceeded in water bodies of the affected environment located upstream of the 
Delta or substantially degrade the quality of these water bodies, with regard to frace metals. 

Delta 

For the same reasons stated for the No Action Alternative LLT, Alternat1ve2A LLT would not result 
in substantial increases in trace metal concentrations in the Delta relative to existing conditions, No 
Action NT, and No Action LLT. Effects due to the operation and maintenance of the conveyance 
facilities are expected to be negligible, on long-term aver~age basis. As such, Alternative 2A would not 
be expected to substantially increase the frequency wtthwhich applicable Basin Plan objectives or 
CTR criteria would be exceeded in the Delta or substariffally degrade the quality of Delta waters, 
with regard to trace metals. 

SWP/CVP Export Service Areas 

For the same reasons stated fo)'"" the No Action Alternative LLT, Alternative 2A LLT would not result 
in substantial increases in trace metal concentrations in the water exported fro~ the Delta or 
diverted from the Sacramento Riverthrough the proposed conveyance fa9ilities. As such, there is not 
expected to be substantial changes in trace metal concentrations in the SWP /CVP expt'lrtservice 
area waters under Alternative 2A, relative to existing conditions, No Acbon NT, all:d No Action LL T. 
As such, Alternative 2A would not be expected to substantially increase the frequency with which 
applicable Basin Plan obj!fctives or CTR criteria would be exceeded in the water bodies of the 
affected e~r!ironm~~t in the SWPand CVP Service Area or substantially degrade the quality of these 
water bodies, with regqrd to trace metals. 

CEQA Conclusion: Therewould be no substantiallong-term increase in trace metal concentrations 
in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the SWP /CVP export 
service area wat~p under Alternative 2A relative to exist,ing conditions. As such, this alternative is 
not expected to cause additional exceedance of applicable water quality objectives by frequency, 
magnitude, and geographic extent that would cause adverse effects on any beneficial uses of waters 
in the affected environment. Because trace metal concentrations are not expected to increase 
substantially, no long-term water quality degradation for trace metals is expected to occur and, thus, 
no adverse effects to beneficial uses would occur. Furthermore, any negligible changes in long-term 
trace metal concentrations that may occur in water bodies of the affected environment would not be 
expected to make any existing beneficial use impairments measurably worse. The trace metals 
discussed in this assessment are not considered bioaccumulative, and thus would not directly cause 
bioaccumulative problems in aquatic life or humans. This impact is considered to be less than 
significant. No mitigation is required. 
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Water Quality 

1 Impact WQ-28: Effects on trace metal concentrations resulting from implementation of CM2-
2 CM22 

3 Conservation components proposed under Alternative 2A would be the same as those proposed 
4 under Alternative 1A. As such, effects on trace metals resulting from the implementation of CM2-
5 CM22 would be similar to that previously discussed for Alternative 1A. As they pertain to trace 
6 metals, implementation of CM2-CM22 would not be expected to adversely affect beneficial uses of 
7 the affected environment or substantially degrade water quality with respect to trace metals. 

8 CEQA Conclusion: Implementation of CM2-CM22 under Alternative 2A would not cause substantial 
9 long-term increase in trace metal concentrations in the rivers and reservoirs upstream of the Delta, 

10 in the Delta Region, or the SWP /CVP export service area. As such, this alternative is not expected to 
11 cause additional exceedance of applicable water quality objectives by frequency, magnitude, and 
12 geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 
13 environment. Because trace metal concentrations are not expected to inerease sul;>stmtially, no 
14 long-term water quality degradation for trace metals is expected to occur and, thus, no adverse 
15 effects to beneficial uses would occur. Furthermore, any negligible change~ in long-term trace metal 
16 concentrations that may occur throughout the affected environmentwould not be expected to make 
17 any existing beneficial use impairments measurably worse. The trace metals discussed in this 
18 assessment are not considered bioaccumulative, and thus wo:o.ld not directly cause bioaccumulative 
19 problems in aquatic life or humans. This impact is considered to be less than significant. No 
2 0 mitigation is required. 

21 Impact WQ-29: Effects on TSS and turbidity resulting from facilities operations and 
22 maintenance (CM1) 

2 3 Effects of CM 1 on TSS and tl)rbldity unCier Alternative 2A LL T are the same as those discussed for 
24 Alternative 1A LLT. This impac;t is <fonsidered to be less than significant. No mitrgation is required. 

~ 

2 5 Impact WQ-30: Effects on TSS and turbidity resulting from implementation of CM2-CM22 

2 6 Effects of CM2-CM22on TSS and turbidity under Alternative 2A LLTii!.re the same as those discussed 
2 7 for Alternative 1A LLT. Thfs impact is considered to be less than significant. No .. !llitigation is 
28 required. 

29 ImpactWQ-31:";Water quality effects resulting from constructibiJ:-related activities 

3 0 The conveyance features for CM 1 under Alternative 2Awould bevery similar to those discussed for 
31 Alternative 1A.'fbe primary difference between Alternative 2Aand Alternative 1A is that under 
3 2 Alternative 2A, some adjustments of the intake and intermediate pumping plant locations would 
3 3 occur. As such, construction techniques and locations of major features of the conveyance system 
3 4 within the Delta would be similar. The remainder of the facilities constructed under Alternative 2A, 
35 including conservation measures CM2-CM22, would be very similar to, or the same as, those to be 
3 6 constructed for Alternative 1A. 

37 The types and magnitude of potential construction-related water quality effects associated with 
38 implementation of conservation measures CM1 under Alternative 2A would be very similar to the 
39 effects discussed for Alternative 1A LLT, and the effects anticipated with implementation of CM2-
40 CM22 would be essentially identical. Nevertheless, the construction of CM1 with the environmental 
41 commitments and agency permitted construction requirements and BMPs would result in the 
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Water Quality 

1 potential water quality effects being largely avoided and minimized. The specific environmental 
2 commitments that would be implemented under Alternative 2A would be similar to those described 
3 for Alternative 1A. Consequently, relative to existing conditions, Alternative 2A LL T would not be 
4 expected to cause exceedance of applicable water quality objectives/ criteria or substantial water 
5 quality degradation with respect to constituents of concern, and thus would not adversely affect any 
6 beneficial uses upstream of the Delta, in the Delta, or in the SWP and CVP service area. 

7 CEQA Conclusion: Construction-related contaminant discharges would be temporary and 
8 intermittent in nature and would involve negligible, if any, discharges ofbioaccumulative or 303(d) 
9 listed constituents to water bodies of the affected environment. As such, construction activities 

10 would not contribute measurably to bioaccumulation of contaminants in organisms or humans or 
11 cause 303( d) impairments to be discernibly worse. Because environmental commitments would be 
12 implemented under Alternative 2A LLT for construction-related activities along With agency-issues 
13 permits that also contain construction requirements to protect water quality, the construction-
14 related effects would not be expected to cause or contribute to a substantial increasedfrequency of 
15 exceedances of water quality objectives/criteria relative to existing concl:itions, or substantially 
16 degrade water quality with respect to the constituents of concern on a long-term average basis, and 
17 thus would not adversely affect any beneficial uses in water boGies upstream of the Delta, within the 
18 Delta, or in the SWP and CVP service area. Based on these fi1;1dings, this impact is determined to be 
19 less than significant. No mitigation is required. 

20 

21 

8.3.4.6 Alternative 28-Dual Conveyance with East Canal and Five 
Intakes 

22 Alternative 2B would be identical to Altetnat~ve 2A ex~ept that the up to 15,000 cfs of water routed 
2 3 from the north Delta to the south Delta would be conveyed through a canal al£?ng the east side of the 
24 Delta instead of through through plpelinesftunnels (i.e., CM1 differs). CM2-CM2Zwould be 
2 5 implemented under this alternative, and these conservation measures wouldb~ the same as those 
2 6 under Alternative 1A. See Chapter 3, Desoription of Alternatives, for additional detailsbn Alternative 
27 28. 

28 Water Quality Effects Resultihg from Facilities Operations and MCJintenance (CMl) 

29 Alternative 2B has the same diversion and conveyance operations and conservation measures as 
3 0 Alternative 2A. the primary difference between the two alternatives is that conveyance under 
31 Alternative28 would be in a lined or unlined canal;instead of pipeline. Because there would be no 
3 2 difference in conveyance capacity or operations, there would be no differences between these two 
3 3 alternatives in upstream of the Delta river flows or reserVoir operations, Delta inflow, source 
34 fractions to various Delta locations, and hydrodynamics in the Delta. Conveyance of water in an open 
3 5 channel instead of a pipeline may result in differing physical properties (e.g., DO, pH, temperature) 
3 6 of the water upon reaching the south Delta export pumps than if the water was conveyed in a 
3 7 pipeline. However, the physical properties of water arriving at the south Delta export pumps would 
38 continue to change and would equilibrate to similar levels as Alternative 2A as it is conveyed 
39 throughoutthe SWP /CVP Export Service Areas. Because no substantial differences in water quality 
40 effects are anticipated anywhere in the affected environment under Alternative 2B compared to 
41 those described in detail for Alternative 2A, the water quality effects described for Alternative 2A 
42 also appropriately characterize effects under Alternative 28. 
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Water Quality 

1 Water Quality Effects Resulting from Implementation of CM2-CM22 

2 Alternative 2B has the same conservation measures as Alternative 2A Because no substantial 
3 differences in water quality effects are anticipated anywhere in the affected environment under 
4 Alternative 2B compared to those described in detail for Alternative 2A, the water quality effects 
5 described for Alternative 2A also appropriately characterize effects under Alternative 28. 

6 Water Quality Effects Resulting from Construction 

7 The primary difference between Alternative 2B and Alternative 1A is that under Alternative 2B, a 
8 canal would be constructed for conservation measure CM1 along the eastern side of the Delta to 
9 convey the Sacramento River water south, rather than the tunnel/pipeline features. As such, 

10 construction techniques and locations of major features of the conveyance system within the Delta 
11 would be different. The remainder of the facilities constructed under Alternative 2B, including 
12 conservation measures CM2-CM22, would be very similar to, or the same as, tnos~ to be constructed 
13 for Alternative 1A. 

14 The types of potential construction-related water quality effects associated with implementation of 
15 conservation measures CM1 under Alternative 2B would be very sim:ilaho the effects discussed for 
16 Alternative 1A LLT, and the effects anticipated with implementation ()f CM2-CM22 would be 
17 essentially identical. Given the substantial differences :in the conveyance features under CM1 with 
18 construction of canal, there could be differences in the location, magnitude, duration, and frequency 
19 of construction activities and related water quality effects. Inparticular, relative to the existing 
20 conditions and No Action Alternative condit:ions,tonstruction of the major canal features for CM1 
21 under Alternative 2B LLT would involve{l:Xtensivegenerai construction activities, material 
2 2 handling/ storage /placement activities, surface soil grading/ excavation/ disposal and associated 
2 3 exposure of disturbed sites to erosion arid runoff, and construction site dewatering operations. 
24 Nevertheless, the construction of CM1 witW~he environmental commitmentsand"agency permitted 
25 construction requirements andBMPs Would result in the potential water quality effects being 
2 6 largely avoided and minimi?ied. The speCific environmental commitmentsihafwould be 
2 7 implemented under Alternative 2B would be similar to those describ.etl for.Alternative 1A. 
28 Consequently, relative toex;isting conditions, Alternative 2B LLTwould not be expected to cause 
29 exceedance of app-lrcable water quality objectives/ criteria or substantial water quality degradation 
3 0 with respectto .::onstituents of concern, and thus would not adversely affect any beneficial uses 
31 upstream. of the Delta, fn the Delta, or in the SWP and CVP service area. Alternative 2 C-Dual 
32 Conveyance. with West Canal and Intakes W1-W5 (15,000 cfs; Operational Scenario B) 

3 3 Alternative 2Cwould be identical to Alternative 2A except that the up to 15,000 cfs of water routed 
34 from the north Delta to the south Delta would be conveyed through a canaljtunnel along the west 
35 side of the Delta instead of through pipelines/tunnels. CM2-CM22 would be implemented under this 
36 alternative, and these conservation measures would be the same as those under Alternative 1A. See 
37 Chapter 3, Description of Alternatives, for additional details on Alternative 2C. 

38 Water Quality Effects Resulting from Facilities Operations and Maintenance (CMl) 

39 Alternative 2C has the same diversion and conveyance operations and conservation measures as 
40 Alternative 2A. The primary differences between the two alternatives is that conveyance under 
41 Alternative 2C would be in a lined or unlined canal, instead of pipeline, and the alignment of the 
4 2 canal would be along the western side of the Delta, rather than the eastern side. Because there 
43 would be no difference in conveyance capacity or operations, there would be no differences between 
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Water Quality 

1 these two alternatives in upstream of the Delta river flows or reservoir operations, Delta inflow, 
2 source fractions to various Delta locations, and hydrodynamics in the Delta. Conveyance of water in 
3 an open channel instead of a pipeline may result in differing physical properties (e.g., DO, pH, 
4 temperature) of the water upon reaching the south Delta export pumps than if the water was 
5 conveyed in a pipeline. However, the physical properties of water arriving at the south Delta export 
6 pumps would continue to change and would equilibrate to similar levels as Alternative 2A as it is 
7 conveyed throughoutthe SWP /CVP Export Service Areas. Because no substantial differences in 
8 water quality effects are anticipated anywhere in the affected environment under Alternative 2C 
9 compared to those described in detail for Alternative 2A, the water quality effects described for 

10 Alternative 2A also appropriately characterize effects under Alternative 2 C. 

11 Water Quality Effects Resulting from Implementation of CM2-CM22 

12 Alternative 2C has the same conservation measures as Alternative 2A. BeCiltiseno substantial 
13 differences in water quality effects are anticipated anywhere in the affec~ed environment under 
14 Alternative 2C compared to those described in detail for Alternative 2A, the water quality effects 
15 described for Alternative 2A also appropriately characterize effects under Alternative 2 C. 

16 Water Quality Effects Resulting from Construction 

17 The primary difference between Alternative 2C and Alternative lA is that under Alternative 2C, a 
18 canal would be constructed for conservation measu:r;e CM'ialongthe western side of the Delta to 
19 convey the Sacramento River water south, in a.ddition te th~tunneljpipeline features. As such, 
2 0 construction techniques and locations of m<:~Jbr features of the conveyance system within the Delta 
21 would be different. The remainder of the facilities constructed under Alternative 2C, including 
2 2 conservation measures CM2-CM22, would be very similar to, or the same as, those_to be constructed 
2 3 for Alternative 1A. 

2 4 The types of potential construdiqn-related water quality effects associated With implementation of 
2 5 conservation measures CMi. under Alternative 2C would be very similar to the~effects'(iiscussed for 
2 6 Alternative 1A LLT, and the effects anticipated with implementation of CM2-CM22 would be 
2 7 essentially identicaL Given the substantial differences in the conveyance features under CM1 with 
28 construction of canal in additionto the tunnel/pipeline features,there could l;>edifferences in the 
2 9 locatiolil, magnitude, duration, and frequency of construction activities and related water quality 
3 0 effects .. In particular, rell.iltive to the existing conditions and No Action Alternative conditions, 
31 construction of-the major canal features for CM1 under Alternative 2C LLTwould involve extensive 
32 general construction activities, material handlingjstor~~ejplacementactivities, surface soil 
3 3 grading/ excavation/ disposal and associated exposure of tiisturbed sites to erosion and runoff, and 
34 construction site dewatering operations. Nevertheless, the construction of CM1 with the 
3 5 environmental commitments and agency permitted construction requirements and BMPs would 
3 6 result in the potential water quality effects being largely avoided and minimized. The specific 
3 7 environmental commitments that would be implemented under Alternative 2C would be similar to 
38 those described for Alternative 1A. However, this alternative would involve environmental 
39 commitments associated with both tunnel/pipeline and canal construction activities.Consequently, 
40 relative to existing conditions, Alternative 2C LLT would not be expected to cause exceedance of 
41 applicable water quality objectives/criteria or substantial water quality degradation with respect to 
42 constituents of concern, and thus would not adversely affect any beneficial uses upstream of the 
43 Delta, in the Delta, or in the SWP and CVP service areaAlternative 3-Dual Conveyance with Tunnel 
44 and Intakes 1 and 2 (6,000 cfs; Operational Scenario A) 
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Water Quality 

1 Alternative 3 would convey up to 6,000 cfs of water from the north Delta to the south Delta through 
2 pipelines/tunnels from two screened intakes on the east bank of the Sacramento River between 
3 Clarksburg and Walnut Grove A new Byron Tract Forebay, adjacent to and south of Clifton Court 
4 Forebay, would be constructed which would provide water to the south Delta pumping plants. 
5 Water supply and conveyance operations would follow the guidelines described as Scenario A, 
6 which does not include fall X2. Conservation measures 2-23 (CM2-23) would be implemented under 
7 this alternative, and would be the same as those under Alternative 1A. See Chapter 3 (Description of 
8 Alternatives) for additional details on Alternative 3. 

9 ImpactWQ-1: Effects on ammonia concentrations resulting from facilities operations and 
10 maintenance (CM1) 

11 Upstream of the Delta 

12 For the same reasons stated for the No Action Alternative LLT, Alternative 3 LLTwould have 
13 negligible, if any, effect on ammonia concentrations in the rivers and reservoirs upstream of the 
14 Delta relative to existing conditions and the No Action Alternative NT and LLT. Any negligible 
15 increases in ammonia -N concentrations that could occur in the water bodies of the affected 
16 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
17 extent that would adversely affect any beneficial uses or substantiallydegrade the quality of these 
18 water bodies, with regard to ammonia. 

19 Delta 

2 0 Assessment of effects of ammonia under Alternative 3 LLT is the same as discussed under 
21 Alternative 1A, except that because flows in tl:ie Sacramento River at Freeport are different between 
2 2 the two alternatives, estirnatedmonthly average and long term annual average predicted ammonia-
2 3 N concentrations in the Sacramento. River do~nstream of Freeport are different. 

24 As Table 8-56 shows, estimated ammorifa~N concentrations in the Sacramento River dqwnstream of 
25 Freeport (upon full mixing of the SRWTP discharge with river water) UI?:der Alternative 3 LLT and 
26 the No Action Alternative LLT are expected to be similar. Minor increases in amrrionia-N 
2 7 concentrations would occur during July through September and in November, .and remaining 
28 months would be unchangedorhave a minor decrease. Annual average concentrations would be the 
29 same under both Alternative 3 LLT and the No Action Alternative_ LLT. Moreover, the estimated 
3 0 concentrations downstream of Freeport under Alternative 3 ~LT Wtluld be similar to existing source 
31 water concentrations for the San Francisco Bay and San JoaquinlUver. Consequently, changes in 
3 2 source waterfraction anticipated under Alternative 3LLT, relative to the No Action Alternative LL T, 
33 are not expectedto substantially increase ammonia concentrations at any Delta locations. 

34 Any negligible increases in ammonia-N concentrations that could occur at certain locations in the 
3 5 Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
3 6 beneficial uses or substantially degrade the water quality at these locations, with regards to 
37 ammonia. 
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Water Quality 

1 Table 8-56. Estimated Ammonia-N (mg-L as N) Concentrations in the Sacramento River Downstream of 
2 the Sacramento Regional Wastewaster Treatment Plant for the No Action Alternative LLT and 
3 Alternative 3 LL T 

Annual 
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average 

No Action 
Alternative 0.081 0.073 0.061 0.055 0.053 0.055 0.061 0.070 0.072 0.064 0.072 0.069 0.063 
LLT 

Alternative 
0.074 0.077 0.061 0.055 0.053 0.055 0.061 0.067 0.068 0.069 0.079 0.084 0.063 

3 LLT 

4 

5 SWP/CVP Export Service Areas 

6 The assessment of effects on ammonia in the SWP /CVP Export Service Area is based on assessment 
7 of ammonia-N concentrations at Banks and Jones pumping plants. Similar to the discussion for 
8 Alternative 1A, under Alternative 3 for areas of the Delta that ar:e influenced by Sacramento River 
9 water, including Banks and Jones pumping plants, ammonia-N concf;!'ntrations are expected to 

10 decrease, relative to existing conditions and No Action AlternativeNT. This decrease in ammonia-N 
11 concentrations for water exported via the soutl:!DeltapUmps is not expected to result in an adverse 
12 effects on beneficial uses or substantially degrade water quality of exported water, with regards to 
13 ammonia. 

14 Furthermore, as discussed above for the Pla11Area,for all areas of the Delta, including Banks and 
15 Jones pumping plants, ammonia-N concentrations are not expected to be substantially different 
16 under Alternative 3 LL T, relative to N Q Action Alt.ernative LL T. Any negligible increases in ammonia-
17 N concentrations that could occur at Banks and Ji>hes pumping plants would nothe offrequency, 
18 magnitude and geographic ext~nt that .. "Yould adversely affect any beneficial uses or substantially 
19 degrade the water quality at these locations, with regards to ammonia. 

20 CEQA Conclusion: Therewoulo be no substantial, long-term increase in ammonfa,.N concentrations 
21 in the rivers and rese.rvoirs."upstream of the Delta, in the PlanArea, or the waters exported to the 
2 2 CVP and SWP serviCe areas under Alternative 3 LL T relative to existing condit!itms. As such, this 
2 3 alternativeisnot expected to cause additional exceedance of applicable water quality 
24 objectives/criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
25 on any berieficfal uses of waters in the affected environment. Because ammonia concentrations are 
2 6 not expected to increase substantially, no long-term Water quality degradation is expected to occur 
27 and, thus, no adverse effects on beneficial uses would occur. Ammonia is not 303(d) listed within the 
28 affected environment and thus any minor increases than could occur in some areas would not make 
29 any existing ammonia-related impairment measurably worse because no such impairments 
3 0 currently exist. Because ammonia-N is not bioaccumulative, minor increases that could occur in 
31 some areas would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose 
3 2 substantial health risks to fish, wildlife, or humans. This impact is considered to be less than 
33 significant. No mitigation is required. 
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Water Quality 

1 Impact WQ-2: Effects on ammonia concentrations resulting from implementation of CM2-
2 CM22 

3 Effects of CM2-CM22on ammonia under Alternative 3 LLT are the same as those discussed for 
4 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

5 Impact WQ-3: Effects on boron concentrations resulting from facilities operations and 
6 maintenance (CM1) 

7 Upstream of the Delta 

S Effects ofCM1 on boron under Alternative 3A LLT in areas upstream of the Delta would be very 
9 similar to the effects discussed for Alternative 1A LLT. There would be no expected change to the 

10 sources of boron in the Sacramento and east-side tributary watersheds, and resultant changes in 
11 flows from altered system-wide operations would have negligible, if any; effectsonthe 
12 concentration of boron in the rivers and reservoirs of these watersheds, The modelecllong-term 
13 annual average lower San Joaquin River flow at Vernalis would del(rease slightly compared to 
14 existing conditions and the No Action Alternative NT, and would be similar compared to the No 
15 Action Alternative LLT. The reduced flow would result in possible increases in long-term average 
16 boron concentrations of up to about 3% relative to the existing conditions and No Action Alternative 
17 NT conditions. The increased boron concentrati:pns wo~ld not increase the frequency of 
1S exceedances of any applicable objectives or criteria and would not be expected to cause further 
19 degradation at measurable levels in the lower San Joaquin River, and thus would not cause the 
2 0 existing impairment there to be discernibly worse. Consequently, Alternative 3A LLT would not be 
21 expected to cause exceedance of boron objecbvesjcriteria or substantially degrade water quality 
2 2 with respect to boron, and thus would nQt adversely affect any beneficial uses of the Sacramento 
23 River, the east-side tributaries, associated reservoirs upstream of the Delta, ottheSan Joaquin River. 

"% 

24 Delta 

2 5 Effects of CM 1 on boron urtder.f\.lter:native 3A LL T in the Delta would be very similar to the effects 
2 6 discussed for Alternative 1A LLT. Rel~tive to the existing conditions,_ }'Jo Action Alternative NT, and 
2 7 No Action Alternative LL T, Alternative 3A LL T would result in similar or reduced long-term average 
2S boron concentrations for the 16-year period modeled at northern and eastern Delta locations, and 
29 would increase at interior and western Delta locations (by asm\tch asS% at the SF Mokelumne 
3 0 River at Staten Island, 9% at Franks Tract, 7% at Old River at R"ock Slough, and 7% at the 
31 Sacramento River at Emmaton) (Appendix SF, TableBo-10). Implementation of tidal habitat 
3 2 restoration unqer conservation measure CM 4 also may contribute to increased boron 
3 3 concentrations at western Delta assessment locations, and thuswould not be anticipated to 
34 substantially affect agricultural diversions which occur primarily at interior Delta locations. The 
3 5 long-term annual average and monthly average boron concentrations, for either the 16-year period 
36 or drought period modeled, would never exceed the 2,000 f!g/L human health advisory objective 
3 7 (i.e., for children) or 5 00 f!g/L agricultural objective at any of the eleven Delta assessment locations, 
3S which represents no change from the existing conditions and No Action Alternative NT and LLT 
39 conditions (Appendix SF, Table Bo-3). Reductions in long-term average assimilative capacity of up to 
40 4% at interior Delta locations (i.e., Franks Tract and Old River at Rock Slough) would be small with 
41 respect to the 500 f!g/L agricultural objective (Appendix SF, Table Bo-11). However, because the 
42 absolute boron concentrations would still be well below the lowest 500 f!g/L objective for the 
43 protection of the agricultural beneficial use under Alternative 3A LL T, the levels of boron 
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Water Quality 

degradation would not be of sufficient magnitude to substantially increase the risk of exceeding 
objectives or cause adverse effects to municipal and agricultural water supply beneficial uses, or any 
other beneficial uses, in the Delta (Appendix SF, Figure Bo-2). 

SWP/CVP Export Service Areas 

Effects of CM 1 on boron under Alternative 3A LL T in the Delta would be very similar to the effects 
discussed for Alternative 1A LL T. Under Alternative 3A LLT, long-term average boron 
concentrations would decrease by as much as 15% atthe Banks Pumping Plant and by as much 14% 
at Jones Pumping Plant relative to existing conditions, No Action Alternative NT, and No Action 
Alternative LLT (Appendix SF, Table Bo-10). Commensurate with the decrease in exported boron 
concentrations, boron concentrations in the lower San Joaquin River may be reduced and would 
likely alleviate or lessen any expected increase in boron concentrations at Vernalis associated with 
flow reductions (see discussion of Upstream of the Delta), as well locations inthe Delta receiving a 
large fraction of San Joaquin River water. Reduced export boron conceri\~ations alsQ may contribute 
to reducing the existing 303(d) impairment in the lower San Joaquin River and associated TMDL 
actions for reducing boron loading. 

Maintenance of SWP and CVP facilities under Alternative 3A LL T wd'uld not be expected to create 
new sources of boron or contribute towards a substantial change in exi~ting sources of boron in the 
affected environment. Maintenance activities would not be exp~cted to cause any substantial 
increases in boron concentrations or degradationwith respect to boron such that objectives would 
be exceeded more frequently, or any beneficial<vses would bec?dversely affected anywhere in the 
affected environment. 

CEQA Conclusion: Boron is nota bioaccumulative constituent, thus any increased concentrations 
under Alternative 3A LL T woultlnot result in adverse boron bioaccumulation~ffects to aquatic life 
or humans. Relative to existi~g conditions, Alternative 3A LL T would notresult in any substantial 
increases in boron concentration upstream ofthe Delta. Alternative 3A LI:.T maintenance i;ilso would 
not result in any substantiaHncreases inboron concentrations in the affected environment. Relative 
to existing conditions, Alternative 3A LLT would not result in substantially incre~sed boron 
concentrations suchthatfrelJ.uency of exceedances of municipal a~ct agricultu~al water supply 
objectives \Vould increase. The levels of boron degradation that may occ~r under Alternative 3A LL T 
would rwt<be of sufficient magnitude to cause substantially increased risktc;rradverse effects to 
municipal or agricultural beneficial uses within the ,affected environment. Long-term average boron 
concentrations would decrease in Delta water exports to the SWP andCVP service area, which may 
contribute toreducingthe existing 303(d) impairment of agricultural beneficial uses in the lower 
San Joaquin River. Based on these findings, this impact is determined to be less than significant. No 
mitigation is required. 

Impact WQ-4: Effects on boron concentrations resulting from implementation of CM2-CM22 

Effects of CM2-CM22 on boron under Alternative 3A LLT are the same as those discussed for 
Alternative 1A LL T. This impact is considered to be less than significant. No mitigation is required. 
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Impact WQ-5: Effects on bromide concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Under Alternative 3 LL T there would be no expected change to the sources of bromide in the 
Sacramento and eastside tributary watersheds. Bromide loading in these watersheds would remain 
unchanged and resultant changes in flows form altered system-wide operations under Alternative 3 
LL T would have negligible, if any, effects on the concentration of bromide in the rivers and 
reservoirs of these watersheds. Consequently, Alternative 3 LL T would not be expected to adversely 
affect the MUN beneficial use, or any other beneficial uses, of the Sacramento River, the eastside 
tributaries, or their associated reservoirs upstream of the Deta. 

Under Alternative 3 LLT, modeling indicates that long-term annual average flpws on the San Joaquin 
River would decrease by 6%, relative to existing conditions, 5% relative to No AetionAlternative NT, 
and would remain virtually the same relative to No Action Alternative L.L T. Similar to the No Action 
Alternative LL T, these decreases in flow would result in possibl~ increase in long-term average 
bromide concentrations of about 3%, relative to existing conditions, 2% relative to No Action 
Alternative NT, and less than <1% relative to No Action Alternative LLT, The small increases in 
lower San Joaquin River bromide levels that could occurtinder Alterl!ative 3 LLT, relative to 
existing, No Action Alternative NT, and No Action Alternative LLT conditions would not be expected 
to adversely affect the MUN beneficial use, or any other be~eficialuses, of the lower San Joaquin 
River. 

Delta 

Under Alternative 3 LLT, the ge.ographicextent df effects pertaining to lon,g-term average bromide 
concentrations in the Delta would be simila: to that previously describe.d for Alternative 1A LL T, 
although the magnitude of predicted l~~g-terp:I change and relative frequency: of concentration 
threshold exceedances would be different. Relative to existing conditions1modeled long-term 
average bromide concentrations would increase at Staten Island, Emmaton, and Barker Slough, 
while modeled long-term average bromide concentrations would generally decrease at other 
assessment locations (Appendix 8E, Bromide Table 8-9). Overall effects would be greatest at Barker 
Slough, where. prediCted long"term average bromide concentrations would increase from 51 flg/L to 
69 flg/L (34% relative increase) for the modeled 16.:year hydrologic peri~d and would increase 
from 54 !lg/L to>99 f!g/L (85% relative increase) for the modeled drought period. At Barker Slough, 
the predicted 50 flg/L exceedance frequency would decrease slightly from 49% under existing 
conditions to 48% under Alternative 3 LLT, but would increase !rom 55% to 77% during the 
drought period. At Barker Slough, the predicted 100 flg/L e}(.ceedance frequency would increase 
from 0% under existing conditions to 22% under Alternative 3 LLT, and would increase from 0% to 
4 7% during the drought period. In contrast, increases in bromide at Staten Island would result in a 
50 flg/L bromide threshold exceedance increase from 4 7% under existing conditions to 71% under 
Alternative 3 LLT (52% to 73% during the modeled drought period). However, unlike Barker 
Slough, modeling shows that long-term average bromide concentration at Staten Island would 
exceed the 100 flg/L assessment threshold concentration 1% under existing conditions and 3% 
under Alternative 3 LLT (0% to 2% during the modeled drought period). The long-term average 
bromide concentrations would be 60 flg/L (62 flg/L for the modeled drought period) at Staten 
Island under Alternative 3 LLT. Changes in exceedance frequency of the 50 flg/L and 100 flg/L 
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Water Quality 

concentration thresholds, as well as relative change in long-term average concentration, at other 
assessment locations would be less substantial. 

In comparison, Alternative3 LLT relative to the No Action Alternative NT and No Action Alternative 
LL T would result in predicted increases in long-term average bromide concentrations at all 
locations with the exception of the Banks and Jones pumping plants. These increases would be of 
similar magnitude between No Action Alternative NT and No Action Alternative LLT comparisons, 
and would continue to be greatest at Barker Slough, where long-term average concentrations are 
predicted to increase by about 40% (about 89% in drought years) relative to No Action Alternative 
NT, and would increase by about 38% (about 85% in drought years) relative to No Action 
Alternative LL T (Appendix 8E, Bromide Table 8-9). Increases in long-term average bromide 
concentrations would be less than 29% at the remaining assessment locations. Due to the relatively 
small differences between modeled existing conditions and No Action baselines, changes in the 
frequency with which concentration thresholds of 50 f.lg/L and 100 f.lg/Lare exceeded are of similar 
magnitude to the previously described existing condition comparison~ 

The increase in long-term average bromide concentrationspredkfedat Barker Slough, principally 
the relative increase in 100 f.lg/L exceedance frequency, would result in a substantial change in 
source water quality for existing drinking water treatme11t plants drawing water from the North Bay 
Aqueduct. As discussed for Alternative 1A, drinking water treatment plants obtaining water via the 
North Bay Aqueduct utilize a variety of conventional arid enhanced treatment technologies in order 
to achieve DBP drinking water criteria. While the implications of s'uch a modeled change in bromide 
at Barker Slough are difficult to predict, the substantial modeled increases could lead to adverse 
changes in the formation of disinfection byp~oductssuch that considerable treatment plant 
upgrades may be necessary in order to achie:ve equivalent levels of health protection. 

The seasonal intakes at Mallard Slough and City off-Antioch are infrequently used due to water 
quality constraints related to sea wa:ter intrUsion. On a long-term average basis, bromide at these 
locations is in excess of 3,000 f!{g/L, butduring seasonal periods of high Delta outfloW can.be <300 
f.lg/L. Use of the seasonal intakes at Mallard Slough and City of Antioch under Alternative3 LL T 
would experience a period average increase in bromide during the months when these intakes 
would most likely be. utilized. Forthose wet and above normal water year types where mass balance 
modeling would pt;edict wat~r qUality typically suitable for diversion, predicted long-term average 
bromidewoui.a increase from 103 f.lg/L to 149 f.lg/L ( 45i.l/o.increase) at City nfAntioch and would 
increase from 150 f.lg}t to 201 f.lg/L (34% increase) at Mallard Slougb relative to existing conditions 
(AppendixSE,Bromide Figure 2-3). Increases wo~ld be similar for N'O Action Alternative NT and No 
Action Alternative LLT comparison. The decisions surrounding tire use of these seasonal intakes is 
largely driven by acceptable water quality, and thus have historically been opportunistic. 
Opportunity to use these intakes would remain, and the predicted increases in bromide 
concentrations at the City of Antioch and Mallard Slough intake would not be expected to adversely 
affect MUN beneficial uses, or any other beneficial use, at these locations. 

SWP /CVP Export Service Areas 

Under Alternative 3 LL T, improvement in long-term average bromide concentrations would occur at 
the Banks and Jones pumping plants. Long-term average bromide concentrations for the modeled 
16-year hydrologic period at these locations would decrease by as much as 31% relative to existing 
conditions, 25% relative to No Action Alternative NT, and 21% relative to No Action Alternative LLT. 
Relative change in long-term average bromide concentration would generally be less for the drought 
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1 period ( ::::;31 %), but would still represent considerable improvement (Appendix 8E, Bromide Tables 
2 8-9). As a result, less frequent bromide concentration exceedances of the 50 f.lg/L and 100 f.lg/L 
3 assessment thresholds would be predicted and an overall improvement in Export Service Areas 
4 water quality would be experienced respective to bromide. Commensurate with the decrease in 
5 exported bromide, an improvement in lower San Joaquin River bromide would also be observed 
6 since bromide in the lower San Joaquin River is principally related to irrigation water deliveries 
7 from the Delta. While the magnitude of this expected lower San Joaquin River improvement in 
8 bromide is difficult to predict, the relative decrease in overall loading of bromide to the Export 
9 Service Areas would likely alleviate or lessen any expected increase in bromide concentrations at 

10 Vernalis (see discussion of Upstream of the Delta) as well locations in the Delta receiving a large 
11 fraction of San Joaquin River water, such as much of the south Delta. 

12 Similar to the discussion pertaining to the No Action Alternative LL T, maintenance of SWP and CVP 
13 facilities under Alternative 3 LL T would not be expected to create new sources of bromide or 
14 contribute towards a substantial change in existing sources of bromide. in the affected environment. 
15 Maintenance activities would not be expected to cause any substantial change in bromide such that 
16 MUN beneficial uses, or any other beneficial use, would be adversely*affected anywhere in the 
17 affected environment. 

18 CEQA Conclusion: Relative to existing conditions, Alternative 3 LLTOperation and maintenance 
19 would not result in any substantial change in long-term average bromide concentration upstream of 
2 0 the Delta. Furthermore, under Alternative 3 LLT, water exported from the Delta to the SWP /CVP 
21 service area would be substantially improved relative to bromide. Bromide is not bioaccumulative, 
22 therefore change in long-term average bromide ccmcentrations would not directly cause 
2 3 bioaccumulative problems in aquatic life or b).lmans. Additionally, bromide is not a constituent 
2 4 related to any 3 03 (d) listings. Alternative 3 LL 'f operation and maintenance a~tivities would not 
2 5 cause substantial long-term degradation to water quality respective to bromide.'l;\rith the exception 
2 6 of water quality at Barker Slcfflgh, source oft~e North Bay Aqueduct. At Barker Slcn:t~h, modeled 
27 long-term annual average concentration.sofbromide would increase by 3;:f%.,~nd 85% during the 
28 modeled drought period. For the motleled 16-year hydrologic period th~ frequency of predicted 
29 bromide concentrationsexceedinglOO f.lg/L would increase from 0% under existing conditions to 
30 22% under Alterpative 3 LLT, while for the modeled drought peri.od, the frequency would increase 
31 from O%t0 47%. Substantial changes in long-term average bromide could necessitate changes in 
3 2 treatment plant operation or require treatment plant upgrades in order to maintain DBP 
33 compliarrce. The modelpredicted change at Barker<Slough is substantial and, therefore, would 
34 represent a substantially increased risk for adverse effects on existing MUN beneficial uses should 
35 treatment upgrades not be undertaken. The impact is"considered significant and mitigation is 
3 6 required. Implementation of Mitigation Measure WQ-5 would reduce identified impacts to a less 
3 7 than significant level by relocating the North Bay Aqueduct outside the influence of sea water 
38 intrusion. 

39 Mitigation Measure WQ-5: Move the North Bay Aqueduct intake from Barker Slough to 
40 the Sacramento River 

41 Please see Mitigation Measure WQ-5 under Impact WQ-5 in the discussion of Alternative 1A. 
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Impact WQ-6: Effects on bromide concentrations resulting from implementation of CM2-
CM22 

Conservation components proposed under Alternative 3 LLT would be the same as those proposed 
under Alternative 1A LL T. As discussed for Alternative 1A LLT, implementation of the CM2-CM22 
would not present new or substantially changed sources of bromide to the project area. Some 
conservation measures may replace or substitute for existing irrigated agriculture in the Delta. This 
replacement or substitution is not expected to substantially increase or present new sources of 
bromide. CM2-CM22 would not be expected to cause any substantial change in bromide such that 
MUN beneficial uses, or any other beneficial use, would be adversely affected anywhere in the 
affected environment. 

CEQA Conclusion: Conservation components proposed under Alternative 3 LLT"\(\'ould be similar to 
those proposed under Alternative 1A LL T. As such, effects on bromide resulting from the 
implementation of CM2-CM22 would be similar to that previously discl}ssed for Alternative 1A LL T. 
This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-7: Effects on chloride concentrations resulting from(acilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Under Alternative 3A LL T there would be no expect!fd chang~ to the sources of chloride in the 
Sacramento and eastside tributary watersheds. Chloride loading in these watersheds would remain 
unchanged and resultant changes in flows from altered system-wide operations would have 
negligible, if any, effects on the concentration of chloti.de in the rivers and reservoirs of these 
watersheds. The modeled long-term annual average flows on the lower Sa.n Joaquin River at Vernalis 
would decrease slightly compared t~exisling conditions and the No Action Altepnative NT, and be 
similar compared to the No Action Alternativ~ LL T. The reduced flow would result in possible 
increases in long-term averag~ cltloride concentrations of about 2%, relativetothe existing 
conditions and No Actioi;t Alternative NT conditions, and no change relative to No Action Alternative 
LL T. Consequently, Alternative 3ALL T would not be expected to cause exceedance of chloride 
objectives/ criteria Dr substantiallydegrade water quality with respect tochloride, and thus would 
not ad~€n~selyaffect any beneficial uses of the Sacramento River, the eastside tributaries, associated 
reservoirs upstream ofthe Delta, or the San Joaquin,River. 

Delta 

Relative to existing conditions, Alternative 3A LLT would result:in similar or reduced long-term 
average chloride concentrations for the 16-year period modeled at seven of the assessment 
locations, and increased concentrations at the North Bay Aqueduct at Barker Slough (up 28%), San 
Joaquin River at Staten Island (up 19%), Sacramento River at Emmaton (up 15%), and Sacramento 
River at Mallard Island (up 3%) (Appendix 8G, Chloride Table Cl-13). Additionally, implementation 
of tidal habitat restoration under conservation measure CM4 would increase the tidal exchange 
volume in the Delta, and thus may contribute to increased chloride concentrations in the Bay source 
water as a result of increased salinity intrusion. Consequently, while uncertain, the magnitude of 
chloride increases may be greater than indicated herein and would affect the western Delta 
assessment locations the most which are influenced to the greatest extent by the Bay source water. 
The following outlines the modeled chloride changes relative to the applicable objectives and 
beneficial uses of Delta waters. 
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Municipal Beneficial Uses 

Relative to the 150 mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses, the 
plots of monthly average chloride concentrations at the Contra Costa Canal at Pumping Plant #1 for 
the separate water year types indicates that the number of months above the objective would 
remain unchanged or decrease compared to the existing conditions (Appendix 8G, Figure Cl-1). The 
modeled chloride concentrations at the San Joaquin River at Antioch location would never meet this 
objective; however, this represents no change from the existing conditions. 

Relative to the 250 mg/L objective, an increased frequency of exceedances would occur for the 16-
year period modeled at the San Joaquin River at Antioch (i.e., from 66% under existing conditions to 
74%) and Sacramento River at Mallard Island (i.e., from 85% under existing conditions to 87%) 
(Appendix 8G, Table Cl-14), and would cause further degradation at Antioch in March and April 
(Appendix 8G, Table Cl-15). The frequency of exceedances at the Contra Costa Canal at Pumping 
Plant #1 would not increase (Appendix 8G, Table Cl-14 ); however, available assiruil<itive capacity 
would be reduced by up to 100% (i.e., eliminated) in October and November compared to existing 
conditions (Appendix 8G, Table Cl-15), reflecting substantial degradation during these months when 
average concentrations would be near, or exceed, the objective. Basedun the additional seasonal 
exceedances of the municipal objective and magnitude of long-term average water quality 
degradation with respect to chloride at interior and western Deltalocadons, the potential exists for 
substantial adverse effects on the municipal and industrial benetb:;ial uses through reduced 
opportunity for diversion of water with acceptabl~salinfty. 

Aquatic Life Beneficial Uses 

Relative to the 230 mg/L chronic EPA aquatic life criterion, monthly average chloride 
concentrations at the northenl.ctnd eastern Delta locations would not exceed the criteria and the 
frequency of exceedances atmostinteriorand southern Delta locationswould<;!esrease for the 16-
year period modeled (Append1x8G, Table Cl-",4). However, substantial reduCtions in assimilative 
capacity would occur con:pared to existing conditions in August and October'at Franks T~act (i.e., up 
to 100%, or elimination)andtnAugust and September at Old River at Rock Slo"ugh (i.e., up to 100%) 
(Appendix 8G, Table Cl-16) when concentrations would be near, or exceed, the criterion (Appendix 
8G, Figure Cl-3), tl;l.Us indicating the potential for increased frequ~ncy of excee~nces and adverse 
effects onaquatic life beneficial uses. 

303{d) Listed Water Bodies. 

With respect to the 303 (d) listing for chloride in Tom Paine Slough, the monthly average chloride 
concentrations for the 16-year period modeled at Old RiVer at 'fracy Road would generally be 
similar compared to existing conditions, and thus, would not be further degraded on a long-term 
basis (Appendix 8G, Figure Cl-3). With respect to Suisun Marsh, the monthly average chloride 
concentrations for the 16-year period modeled would increase compared to existing conditions in 
some months during October through May at the Sacramento River at Collinsville (Appendix 8G, 
Figure Cl-4), Mallard Island (Appendix 8G, Figure Cl-2), and increase substantially at Montezuma 
Slough at Beldon's Landing (i.e., up to a tripling of concentration in December through February) 
(Appendix 8G, Figure Cl-5), thereby contributing to additional, measureable long-term degradation 
that potentially would adversely affect the necessary actions to reduce chloride loading for any 
TMDL that is developed. 
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Water Quality 

1 Relative to the No Action Alternative NT and No Action Alternative LLT conditions, Alternative 3A 
2 LLT would result in increased long-term average chloride concentrations for the 16-year period 
3 modeled at nine of the assessment locations (Appendix 8G, Table Cl-13). The increases in long-term 
4 average chloride concentrations would generally be largest compared to the No Action Alternative 
5 NT condition, ranging from 1% at the San Joaquin River at Buckley Cove to 33% at the North Bay 
6 Aqueduct at Barker Slough. Long-term average chloride concentrations would decrease at the Banks 
7 pumping plant and Jones pumping plant locations. The modeled chloride changes relative to the 
8 applicable objectives and potential effects on beneficial uses are as follows. 

9 SWP /CVP Export Service Areas 

10 Under Alternative 3A LL T, long-term average chloride concentrations for the 1 q~year period 
11 modeled at the Banks and Jones pumping plants would decrease by as much as 3Q% relative to 
12 existing conditions, 25% relative to No Action Alternative NT, and 21% cqmparedto No Action 
13 Alternative LL T (Appendix 8G, Chloride Table Cl-13). The modeled freqUency of exceedances of 
14 applicable water quality objectives/criteria would decrease relative to existing conditions, No 
15 Action Alternative NT, and No Action Alternative LLT, for both the16-yearperiod and the drought 
16 period modeled (Appendix 8G, Chloride Table Cl-14). Consequently, water exported into the 
17 SWP /CVP service area would generally be of similar or better quality with regards to chloride 
18 relative to existing conditions and the No Action. Alternative NT and No Action Alternative LL T 
19 conditions. 

2 0 Commensurate with the reduced chloride concentrations in water exported to the service area, 
21 reduced chloride loading in the lower San Joaquin River would be anticipated which would likely 
2 2 alleviate or lessen any expected increase in chlorideat Vernalis related to decreased annual average 
23 San Joaquin River flows (see discussion of Upstream of the Delta). 

2 4 Maintenance of SWP and CVP facilities would not be expected to create new sources of chloride or 
2 5 contribute towards a substantial change in e~isting sources of chloride in the affed:eg environment. 
2 6 Maintenance activities would not be expected to cause any substantial change in chlorrdesuch that 
2 7 any long-term water quality ch:$gradation would occur, thus, beneficial uses would not be adversely 
2 8 affected anywhere in the :affeCted environment. 

29 CEQA Cont:(usion: Chloride is nota bioaccumulative constituent,thus any increased concentrations 
3 0 under Alternative 3A LL T would not result in adversechl6ride bfoaccumulation effects on aquatic 
31 life or h:titn;ms~ Alternative 3A LL T maintenance would not result in a:11y substantial changes in 
32 chloride concentration upstream of the Delta or in theSWP /CvP service area. Relative to existing 
3 3 conditions, the Alternative 3A LL T would result in substantially increased chloride concentrations 
34 such that frequency of exceedances of the 250 mg/L Bay-Delta WQCP objective would increase at 
35 the San Joaquin River at Antioch (by 8%) and at Mallard Slough (by 2%), and long-term degradation 
3 6 may occur at Antioch, Mallard Slough, and Contra Costa Canal at Pumping Plant# 1, that may result 
3 7 in adverse effects on the municipal and industrial water supply beneficial use. Relative to the 
38 existing conditions, long-term degradation at interior Delta locations also may increase the risk of 
39 exceeding aquatic life criteria. Relative to the existing conditions, the modeled increased chloride 
40 concentrations and degradation in the western Delta could further contribute, at measurable levels 
41 (i.e., over a tripling of concentration), to the existing 303(d) listed impairment due to chloride in 
42 Suisun Marsh for the protection of fish and wildlife. Based on these findings, this impact is 
43 determined to be potentially significant due to increased chloride concentrations and degradation at 
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Water Quality 

1 western and interior Delta locations and its effects on municipal and industrial water supply and 
2 fish and wildlife beneficial uses. 

3 While implementation of Mitigation Measure WQ-7 may reduce this impact, the feasibility and 
4 effectiveness of this mitigation measures is uncertain. Therefore, the available mitigation would not 
5 necessarily reduce the impact to a level that would be less than significant. 

6 Mitigation Measure WQ-7: Conduct additional evaluation and modeling of increased 
7 chloride levels and develop and implement phased actions to reduce levels 

8 Please see Mitigation Measure WQ-5 under Impact WQ-5 in the discussion of Alternative 1A. 

9 Mitigation Measure WQ-7e: In addition to the actions identified in Mitigation Measure WQ-7, 
10 to mitigate for adverse effects on municipal and industrial water supiJlY <md fish and wildlife 
11 beneficial uses, the following phased actions would reduce the potential adverse effects on 
12 aquatic life beneficial uses at interior Delta locations. DWR and Reclamation shaH coordinate 
13 with the State Water Board and DFG to determine whetherth~ predicted increasectchloride 
14 concentrations would actually result in unacceptable adverse effects on Delta species, which in 
15 part would require whether there are specific water quality andoiotic characteristics in the 
16 Delta that warrant modification of the default US EPA chronic and chloride criteria for acute 
17 aquatic protection. USEPA's current Nation<!! RecolnmendedWaterQuality Criteria for chloride, 
18 upon which the predicted chloride concentratiens were compared for this impact assessment, 
19 were published in 1988. The State of Iowa Department of Natural Resources recently performed 
2 0 a criteria recalculation process, with assishmce from US EPA, and determined that the 1988 
21 US EPA criteria development process.included erroneous data (Iowa Department of Natural 
22 Resources 2009). Additionally, Iowa:and'USEPA determined that the appropriate chloride 
2 3 criteria are dependenton total hardness and.sulfate content of the receiving water, which are 
24 water quality factors notconsidered inthe 1988 USEPA criteria. Consequently, this phased 
2 5 mitigation action would involve work to conduct receiving-water studies to determine the 
26 appropriate chloride f=:l'i~~ria al)plicable to Delta waters. Upon development and verification of 
2 7 the appropriate chloride criteria, DWR and Reclamation would reevaluate the effects of 
28 increased chloride cohcentrations to aquatic life, and implementthe .other phased actions of 
29 Mitigation Measure WQ-::8 toJ:lie extent feasible to reduce or avoid the adverse effects. 

3 0 ImpactWQ-8: .Effects on chloride concentrationsresulthlgfrom implementation of CM2-
31 CM22 

3 2 Under Altern.:rtive 3A LLT, the types and geographic eXt~nt of effects on chloride concentrations in 
3 3 the Delta as a result of implementation of the other conservation measures (i.e., CM2-CM22) would 
34 be similar to, and undistinguishable from, those effects previously described for Alternative 1A LLT. 
3 5 The conservation measures would present no new direct sources of chloride to the affected 
36 environment. Moreover, some habitat restoration conservation measures (CM4-CM10) would occur 
3 7 on lands within the Delta currently used for irrigated agriculture, thus replacing agricultural land 
38 uses with restored tidal wetlands, floodplain, and related channel margin and off-channel habitats. 
39 The potential reduction in irrigated lands within the Delta may result in reduced discharges of 
40 agricultural field drainage with elevated chloride concentrations, which would be considered an 
41 improvement compared to existing conditions. 

4 2 CEQA Conclusion: Implementation of the CM2-CM2 2 for Alternative 3A LL T would not present new 
43 or substantially changed sources of chloride to the affected environment upstream of the Delta, 
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Water Quality 

within Delta, or in the SWP /CVP service area. Replacement of irrigated agricultural land uses in the 
Delta with habitat restoration conservation measures may result in some reduction in discharge of 
agricultural field drainage with elevated chloride concentrations, thus resulting in improved water 
quality conditions. Based on these findings, this impact is considered to be less than significant. No 
mitigation is required. 

Impact WQ-9: Effects on dissolved oxygen resulting from facilities operations and 
maintenance (CM1) 

Effects of CM1 on DO under Alternative 3 are the same as those discussed for Alternative 1A LLT. 
This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-10: Effects on dissolved oxygen resulting from implementation of CM2-CM22 

Effects of CM2-23 on DO under Alternative 3 are the same as those discussed fotAfternative 1A LLT. 
This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-11: Effects on electrical conductivity concentrations resulting from facilities 
operations and maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, EC levels (highs, lows, typical 
conditions) in the Sacramento River and its tributaries,the eastside tributaries, their associated 
reservoirs, and the San Joaquin River upS:ream of the Delfa under Alternative 3 LLT are not 
expected to be outside the ranges occurrfng.1;1nder existing conditions or would occur under the No 
Action Alternative NT and LLT.Any minor changes in EC levels that could occur under Alternative 3 
LL Tin water bodies upstreamof the Delt<(~ould not be of sufficient magi:Htude, frequency and 
geographic extent that wouldeause adverse-effects on beneficial uses or substantiall_y degrade water 
quality with regard to EC. 

Delta 

Relative to existing.c;onditions, Alternative 3 LL T would result in,a fewer humber of days when Bay
Delta WQCPcomplian,ce loc~t:ions in the western, interior, and southern Delta would exceed EC 
objectivesor beput of C9~pliance with the EC objectives, with tlfeexception of the San Joaquin 
River at San Andreas Landing in the interior Delta tAppendix M1 Table EC-3). The percent of days the 
San Andreas Landing EC objective would be exceeded for the ent}re period modeled (1976-1991) 
would increase from 1% under existing conditions to 2% under Alternative 3 LL T. Further, the 
percent of days out of compliance with the EC objective would increase from 1% under existing 
conditions to 4% under Alternative 3 LLT. Average EC levels at the western and southern Delta 
compliance locations would decrease from 1-28% for the entire period modeled and 2-30% during 
the drought period modeled (1987-1991) (Appendix H, Table EC-14). At the two interior Delta 
locations, there would be increases in average EC: the S. Fork Mokelumne River at Terminous 
average EC would increase 4% for the entire period modeled and 3% during the drought period 
modeled; and San Joaquin River at San Andreas Landing average EC would increase 12% for the 
entire period modeled and 13% during the drought period modeled. On average, EC would increase 
at San Andreas Landing during all months except November. Average EC in the S. Fork Mokelumne 
River at Terminous would increase during all months (Appendix H, Table EC-14). Of the Clean Water 
Act section 303( d) listed sections of the Delta- western, northwestern, and southern- none of these 
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portions of the Delta would have an increased frequency of exceedance of EC objectives (Appendix 
H, Table EC-1). Thus, Alternative 3 LLT is not expected to contribute to additional impairment and 
adversely affect beneficial uses for section 303(d) listed Delta waterways, relative to existing 
conditions. These EC changes are similar to that described for Alternative 1A LL T. 

Relative to the No Action Alternative NT, the change in percent compliance with Bay-Delta WQCP EC 
objectives under Alternative 3 LLT would be similar to that described above relative to existing 
conditions. The exception is that there would also be a slight increase (1% or less) in the percent of 
days the EC objective would be exceeded in the San Joaquin River at Vernalis and Brandt Bridge, and 
in Old River near Middle River, located in the southern Delta, for the entire period modeled. For the 
entire period modeled, average EC levels would increase at all Delta compliance locations relative to 
the No Action Alternative NT, except in Three Mile Slough near the Sacramento R.iver. The greatest 
average EC increase would occur in the San Joaquin River at San Andreas L;mding.(23%); the 
increase at the other locations would be 2-8% (Appendix H, Table EC-14). During the drought period 
modeled, average EC would increase at all locations, except Three Mile Slough arid San Joaquin River 
at Jersey Point. The greatest average EC increase during the drought period modeled would occur in 
the San Joaquin River at San Andreas Landing (22%); the increase at the othe~ locations would be 1-
6% (Appendix H, Table EC-14). Given thatthe southern Delta is Clean. Water Act section 303(d) 
listed as impaired due to elevated EC, the increase in the incidence of exceedance of EC objectives 
and increases in long-term and drought period :average EC at the soutltern Delta locations under 
Alternative 3 LLT, relative to the No Action Alternative N~; has the potential to contribute to 
additional impairment and potentially adversely affectbeneficial uses. These EC changes are similar 
to that described for Alternative 1A LLT. 

Relative to the No Action Alternative LLT, the locatiOns with an increased frequency of exceedance 
of the Bay-Delta WQCP EC objectives under Alternative 3 LL T would differfron:J. that described 
relative to the No Action Aiternative NT (..1\.ppendi:K H, Table EC-3). The percent ot.days exceeding EC 
objectives and percent of days ~ut of compliance would increase at: San Joaquin River at Jersey 
Point, San Andreas Landing, and Prisoners Point; and Old River near Middle River; and Qtd River at 
Tracy Bridge. The increase in percent of days exceeding the EC objective would be 1% or less and 
the increase in percent tif days out of compliance would be 3% or less. Average EC would increase at 
some compliance locationsfor the entire period modeled: San Jo;rquin River atJersey Point (2%), S. 
Fork Mokelumne River at Terminous ( 4%),San Joaquin River at San Andreas Landing (18%), and 
San Joaquin River at Prisoners Point (9%) (AppendixH, lfable EG-.14). For the drought period 
modeled, the locationsWith an average EC increase, relative to t[le No Action Alternative LL T, would 

'+ ~~ '"' 

be: S. Fork Mokelumne River at Terminous ( 4%), San.Joaquin Ri'[er at San Andreas Landing (13%), 
San Joaquin River at Brandt Bridge (1 %), Old River at Tracy Bridge (1 %), and San Joaquin River at 
Prisoners Point (5%) (Appendix H, Table EC-14). Given that the western and southern Delta is Clean 
Water Act section 303(d) listed as impaired due to elevated EC, the increase in the incidence of 
exceedance of EC objectives and increases in long-term and drought period average EC at the 
western and southern Delta locations under Alternative 1A LLT, relative to the No Action Alternative 
LL T, has the potential to contribute to additional impairment and potentially adversely affect 
beneficial uses. These EC changes are similar to that described for Alternative 1A LL T. 

For Suisun Marsh, October-May is the period when Bay-Delta WQCP EC objectives for protection of 
fish and wildlife apply. Long-term average EC would increase under Alternative 3 LL T, relative to 
existing conditions, during the months of March through May by 0.3-0.9 mSjcm in the Sacramento 
River at Collinsville (Appendix H, Table EC-21). Long-term average EC would decrease relative to 
existing conditions in Montezuma Slough at National Steel during October-May (Appendix H, Table 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-298 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00298 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 

30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

Water Quality 

EC-22). The most substantial increase would occur near Beldon Landing, with long-term average EC 
levels increasing by 1.8-6.1 mSjcm, depending on the month, which would be a doubling or tripling 
oflong-term average EC relative to existing conditions (Appendix H, Table EC-23). Sunrise Duck 
Club and Volanti Slough also would have long-term average EC increases during all months of 1.7-
4.0 mSjcm (Appendix H, Tables EC-24 and EC-25). The degree to which the long-term average EC 
increases would cause exceedance of Bay-Delta WQCP objectives is unknown, because objectives are 
expressed as a monthly average of daily high tide EC, which does not have to be met if it can be 
demonstrated "equivalent or better protection will be provided at the location" (State Water 
Resources Control Board 2006:14). The described long-term average EC increase may, or may not, 
contribute to adverse effects on beneficial uses, depending on how and when wetlands are flooded, 
soil leaching cycles, and how recirculation of water is managed, and future actions taken with 
respect to the marsh. However, the EC increases at certain locations would be substantial and it is 
uncertain the degree to which current management plans for the Suisun Marsh would be able to 
address these substantially higher EC levels and protect beneficial uses. Thus,these increased EC 
levels in Suisun Marsh are considered to have a potentially adverse effect on marshbep.eficial uses. 
Long-term average EC increases in Suisun Marsh under Alternqtive 3 LL T relative to the No Action 
Alternative NT and LL T would be similar to the increases relatiye to existing conditions. These EC 
changes are similar to that described for Alternative 1A LLT. 

None of the compliance locations in the western, northwestern,and southern portions of the Delta
which are the Clean Water Act section 303(d) liste~ regions of the Delta- would have an increased 
frequency of exceedance of the Bay-Delta WQCP objectives (Appendix H, Table EC-3) and long-term 
average EC levels at compliance locations in these regimas would decrease relative to existing 
conditions (Appendix H, Table EC-14). Thus,Alternative 3 LL Tis not expected to contribute to 
additional impairment and potentially at;[vers~ly affectbeneficial uses for section 3 03 (d) listed Delta 
waterways. Suisun Marsh also is section 303(d) fisted as impaired due to elevated EC, and the 
potential increases in long-term average EC concentrations could contribute to additional 
impairment, because the increas_es would be double or triple that relative tP existing conditions and 
the No Action Alternative NTand 'LLT. 

SWP/CVP Export Servke Areas 

At the Banks and"J nnes pul1lpingplants, Alternative 3 LL T would result in no .exceedances of the 
Bay-DeltaWQ~P's 1;000 f..Lmhos/ em EC objective fo~ the ef1ti~e period modeled (Appendix H, Table 
EC-10): Thus, there would be no adverse effect to the beneficial uses in the SWP /CVP Export Service 
Areas using water pumped at this location under the .. Alternative 3 LC'f. 

At the Banks pumping plant, relative to existing conditions, average EC levels under Alternative 3 
LL T would decrease 18% for the entire period modeled ana 18% during the drought period 
modeled. Relative to the No Action Alternative NT, average EC levels would decrease by 12% for the 
entire period modeled and 11% during the drought period modeled. Similar decreases in EC would 
occur relative to the No Action Alternative LLT. (Appendix H, Table EC-14) 

At the Jones pumping plant, relative to existing conditions, average EC levels under Alternative 3 
LL T would decrease 17% for the entire period modeled and 20% during the drought period 
modeled. Relative to the No Action Alternative NT, average EC levels would decrease by 11% for the 
entire period modeled and 14% during the drought period modeled. Similar decreases in average EC 
would occur relative to the No Action Alternative LLT. (Appendix H, Table EC-14) 
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Based on the decreases in long-term average EC levels that would occur at the Banks and Jones 
pumping plants, Alternative 3 LL T would not cause degradation of water quality with respect to EC 
in the SWP /CVP Export Service Areas; rather, Alternative 3 LL T would improve long-term average 
EC conditions in the SWP /CVP Export Service Areas. 

Commensurate with the EC decrease in exported waters, an improvement in lower San Joaquin 
River average EC levels would be expected since EC in the lower San Joaquin River is, in part, related 
to irrigation water deliveries from the Delta. While the magnitude of this expected lower San 
Joaquin River improvement in EC is difficult to predict, the relative decrease in overall loading of EC
elevating constituents to the Export Service Areas would likely alleviate or lessen any expected 
increase in EC at Vernalis related to decreased annual average San Joaquin River flows (see EC 
impact discussion under No Action Alternative LL T). 

The export area of the Delta is listed on the state's CWA Section 303(d) list as impaired due to 
elevated EC. Alternative 3 LL T would result in lower average EC levels r~lative to ~xisting conditions 
and the No Action Alternative NT and LL T and, thus, would not contribute to additionalbeneficial 
use impairment related to elevated EC in the SWP /CVP Export Service Areas waters. 

CEQA Conclusion: Relative to existing conditions, Alternative 3 LLT would not result in any 
substantial increases in long-term average EC levels upstreamof the Delt~ or in the SWP /CVP 
Export Service Areas. In the Plan Area, Alternative 3 LL T would result in an increase of 1% in the 
frequencywith which Bay-Delta WQCP EC objectives for agricultural beneficial use protection are 
exceeded in the San Joaquin River at San Andreas L~nding tinterior Delta) for the entire period 
modeled (1976-1991). Further, average EC levels at SanAndreas Landing would increase by 12% 
for the entire period modeled and 13% during the drougfii: period modeled. Because EC is not 
bioaccumulative, the increases in long-term aVeJ.;age EC levels would not directly cause 
bioaccumulative problemsin aquatic lffe or humans. The interior Delta isnotCleanWater Act 
section 303(d) listed for elevat:ed EC, and other portions of the Delta that~re section 303(d) listed 
would not have increased long-term average EC levels. The increases in lo~g-term and drought 
period average EC levels and increased frequency of exceedance of EC objectives that would occur in 
the San Joaquin River atSan Andreas Landing would potentially contribute to adverse effects on the 
agricultural beneficial usesJn the interior Delta. This impact is consideredto be potentially 
significant:. 

Further, relativeto existing conditions, Alternative 3. tLTwould Pesult in substantial increases in 
long-term ~vel"age EC during the months of October~hrough May in Suisun Marsh, such that EC 
levels would ~e double or triple that occurring under existing conditions. The increases in long-term 
average EC levels that would occur in Suisun Marsh could further degrade existing EC levels and 
thus contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because EC is 
not bioaccumulative, the increases in long-term average EC levels would not directly cause 
bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section 303(d) listed for 
elevated EC and the increases in long-term average EC that would occur in the marsh could make 
beneficial use impairment measurably worse. This impact is considered to be potentially significant. 

While Mitigation Measure WQ-11 may reduce these impacts, the feasibility and effectiveness of this 
mitigation measures is uncertain. Therefore, the available mitigation would not necessarily reduce 
the impact to a level that would be less than significant. 
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Water Quality 

1 Mitigation Measure WQ-11: Reduce, avoid, and compensate for reduced water quality 
2 conditions 

3 Please see Mitigation Measure WQ-11 under Impact WQ-11 in the discussion of Alternative 1A. 

4 Impact WQ-12: Effects on electrical conductivity resulting from implementation of CM2-
5 CM22 

6 Effects of CM2-CM22 on EC under Alternative 3 LLT are the same as those discussed for Alternative 
7 1A LLT. There would be no adverse effect. Under CEQA, this impact is considered to be less than 
8 significant. No mitigation is required. 

9 Impact WQ-13: Effects on mercury concentrations resulting from facilities operations and 
10 maintenance (CM1) 

11 [Note to Lead Agencies: This assessment is in preparation]. 

12 Impact WQ-14: Effects on mercury concentrations resulting from implementation of CM2-23 

13 [Note to Lead Agencies: This assessment is in preparation}. 

14 Impact WQ-15: Effects on nitrate concentrations re~ultingfrom facilities operations and 
15 maintenance (CM1) 

16 Upstream of the Delta 

17 For the same reasons stated for the No 1\ttionAltenl.ative LLT, Alternative 3 LLT would have 
18 negligible, if any, impact on nitrate concentrations in the rivers and reservoirs l.].pstream of the Delta 
19 in the Sacramento River watershed relative to existing conditions and tne No Action Alternative NT 
20 and LLT. 

21 Under Alternative 3 LLT, modeling indicates that long-term annual average flaws on the San Joaquin 
2 2 River would decrease by an estimated 6%, relative to existing conditions, !!i% relative to No Action 
2 3 NT, and would remain virtually the same relative to No Action LL T (crossreference to Modeling Data 
24 Appendix, CALSIM Flow Datafor\Ternalis). Given these relatively small decreases in flows and the 
2 5 weak correlatio~ betWeen nitrate and flows in the Sa~JoaquinRiver (see Nitrate Appendix J Figure 
2 6 2), it is e~pected that nitrate concentrations in the San J oaquin"River will be minimally affected, if at 
2 7 all, by changes in flow rates under Alternative 3 LLT. 

28 Any negligible th~nges in nitrate-N concentrations thatmay occur in the water bodies of the affected 
2 9 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
3 0 extent that would adversely affect any beneficial uses or substantially degrade the quality of these 
31 water bodies, with regards to nitrate. 

32 Delta 

3 3 Results of the mixing calculations indicate that under Alternative 3 LL T, relative to existing 
34 conditions, No Action NT, and No Action LLT, nitrate concentrations throughout the Delta are 
35 anticipated to remain low ( <1.4 mg/L-N) relative to adopted objectives (Nitrate Appendix J Table 13 
3 6 and 14). Although changes at specific Delta locations and for specific months may be substantial on a 
3 7 relative basis, the absolute concentration of nitrate in Delta waters would remain low ( <1.4 mg/L-N) 
38 in relation to the drinking water MCL of 10 mg/L-N, as well as all other thresholds identified in 
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Water Quality 

1 Table XX. Long-term average nitrate concentrations are anticipated to remain below 1 mg/L-N at all 
2 11 assessment locations except the San Joaquin River at Buckley Cove, where long-term average 
3 concentrations would be somewhat above 1 mg/L-N. Nevertheless, at this location, long-term 
4 average nitrate concentration would be somewhat reduced under Alternative 3 LL T, relative to 
5 existing conditions and the No Action NT, and would be nearly the same (i.e., any increase would be 
6 negligible) as that under the No Action LLT. No additional exceedances of the MCL are anticipated at 
7 any location (Nitrate Appendix J Table 13). On a monthly average basis and on a long term annual 
8 average basis, for all modeled years and for the drought period (1987 -1991) only, use of assimilative 
9 capacity available under existing conditions, No Action NT, and No Action LLT, relative to the 

10 drinking water MCL of 10 mg/L-N, was low or negligible (i.e., <5%) for all locations and months, 
11 except for Jones PP in November, where use of assimilative capacity available under existing 
12 conditions and No Action NT were 6.5% and 5%, respectively, in the drought period (1987-1991) 
13 (Nitrate Appendix J Table 15). 

14 Nitrate concentrations will likely be higher than the modeling results indicate in certain locations, 
15 including: (1) in the Sacramento River between Freeport and Mallard Island and other areas in the 
16 Delta downstream of Freeport that are influenced by Sacramento River water, the increase 
17 becoming greater with increasing distance downstream, due to conversion of ammonia from the 
18 SRWTP discharge at Freeport (under existing conditions and No Aution:Alternative NT only, since 
19 upgrades to SRWTP that substantially reduce ammonia .concentratidns in the Sacramento River 
2 0 downstream of Freeport are assumed in the LLT; ~ee tlie 1\mmonhi section of this chapter for further 
21 discussion); (2) immediately downstream of wastewater treatment plants that practice nitrification, 
2 2 but not denitrification (e.g., City of Rio Vista Beach WWTF! Town of Discovery Bay WWTF, City of 
2 3 Stockton RWCF). 

24 The effect of (1) (above) is expected to be small, on the order of 1 mg/L nitrate as.N or less in the 
2 5 existing conditions and No A.ction Alternative NT. l!fhis is because the existing increase appears to be 
2 6 from approximately 0.1 mg/I.:-N to approxin1ately 0.4-0.5 mg/L-N over this reach, due to 
27 approximately a 1:1 conversion ofammonia-N to nitrate-N (CVWQCB 2010:34). Because this nitrate 
28 is assumed not to be generated under Alternative 3 LLT, average conce~trationswould be expected 
2 9 to decrease under Alternative 3 LL T in this reach of the Sacramento River relative to existing 
3 0 conditions and the No Action Alternative NT. Regarding number{2) (above), for all such facilities in 
31 the Delta, the Regional Water Boards have issued NPD ES permits that allow qischarge of wastewater 
32 containing nitrate into the Delta, and under these petmfts, th~ State has determined that no 
3 3 beneficial uses.are adversely affected by the discharge, and that the discharger's use of available 
34 assimilative capacity of the water body is acceptable. When dilution is necessary in order for the 
35 discharge to be in compliance with the Basin Plans (whif;h incorporate the 10 mg/L-N MCL by 
3 6 reference), not alf of the assimilative capacity of the receiving water is granted to the discharger. 
3 7 Thus, limited decreases in flows are not anticipated to result in systemic exceedances of the M CLs by 
38 these POTWs. Furthermore, NPDES permits are renewed on a 5-year basis, and thus, if under 
39 changes in flows, dilution was no longer sufficient to maintain nitrate below the MCLin the receiving 
40 water, the NPDES permit renewal process would address such cases. 

41 Therefore, any increases in nitrate-N concentrations that may occur at certain locations within the 
42 Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
43 beneficial uses or substantially degrade the water quality at these locations, with regards to nitrate. 
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Water Quality 

SWP/CVP Export Service Areas 

Assessment of effects of nitrate in the SWP and CVP Export Service Areas is based on effects on 
nitrate-Nat the Banks and Jones pumping plants. 

Results of the mixing calculations indicate that under Alternative 3 LL T, relative to existing 
conditions, No Action NT, and No Action LLT, nitrate concentrations at Banks and Jones pumping 
plants are anticipated to decrease on a long-term average annual basis (Nitrate Appendix J Table 13 
and 14). During the late summer, particularly in the drought period assessed, concentrations are 
expected to increase substantially on a relative basis (i.e., >50%), but the absolute value of these 
changes (i.e., in mg/L-N) is small. Additionally, given the many factors that contribute to potential 
algal blooms in the SWP and CVP canals within the Export Service Area, and the lack of studies that 
have shown a direct relationship between nutrient concentrations in the canals and reservoirs and 
problematic algal blooms in these water bodies, there is no basis to conclude thatthese small (i.e., 
generally <0.3 mg/L-N), seasonal increases in nitrate concentrations would fncreasethe potential 
for problem algal blooms in the SWP and CVP Export Service Area. No additional exceedances of the 
MCL are anticipated (Nitrate Appendix J Table 13). On a monthly average basis and on a long term 
annual average basis, for all modeled years and for the drought: perfod (19871991) only, use of 
assimilative capacity available under existing conditions and No ActionNT, relative to the 10 mg/L
N MCL, was negligible for both Banks and Jones pumpingplants (NitrateAppendix J Table 15). 

Any increases in nitrate-N concentrations that may occurjn water exported via Banks and Jones 
pumping plants are not expected to result in an adverse effects to beneficial uses or substantially 
degrade the quality of exported water, with regards to nitrate. 

CEQA Conclusion: There would be no substantial, long-term increase in nitrate-N concentrations in 
the rivers and reservoirs upstream oL~he Delta, in the Delta Region, or the waters exported to the 
CVP and SWP service areas under Alternative 3 I..;:LT relative to existing conditi~ns.As such, this 
alternative is not expected to cause additional exceedance of applicable w~t~r"quality 
objectives/criteria by frequency, DJ.agilitude, and geographic extent that wo.uld cause adverse effects 
on any beneficial uses of ~at~rs in the affected environment. Because nitrate concentrations are not 
expected to increase sul;istantially, no long-term water quality degradationis expected to occur and, 
thus, no adverse effetts tcrbenefidal uses would occur. Nitrate is not 303(d) listed within the 
affected environment and thus any increases than may occur in some areas and months would not 
make any existing nitrate-related impairment measurably worse because nO such impairments 
currently exist. Because nitrate is not bioaccumulatfve, increases that may occur in some areas and 
months wol.tldnot bioaccumulate to greater levels in:aquatic organisms that would, in turn, pose 
substantial health risks to fish, wildlife, or humans. This impact is considered to be less than 
significant. No mitigation is required. 

Impact WQ-16: Effects on nitrate concentrations resulting from implementation of CM2-23 

Effects of CM2-23 on nitrate under Alternative 3 LLT are the same as those discussed for Alternative 
1A LLT. This impact is considered to be less than significant. No mitigation is required. 
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Water Quality 

Impact WQ-17: Effects on dissolved organic carbon concentrations resulting from facilities 
operations and maintenance (CM1) 

Upstream of the Delta 

Under Alternative 3 LL T, there would be no substantial change to the sources of DOC within the 
watersheds upstream of the Delta. Moreover, long-term average flow and DOC levels in the 
Sacramento River at Hood and San Joaquin River at Vernalis are poorly corraated. Thus changes in 
system operations and resulting reservoir storage levels and river flows would not be expected to 
cause a substantial long-term change in DOC concentrations in the water bodies upstream of the 
Delta. Any negligible changes in DOC levels in water bodies upstream of the Delta under Alternative 
3 LL T, relative to existing conditions and the No Action Alternative NT and LL T, would not be of 
sufficient frequency, magnitude and geographic extent that would adversely affect any beneficial 
uses or substantially degrade the quality of these water bodies, with regards to DOC. 

Delta 

Under Alternative 3 LLT, the geographic extent of effects pertainingto.long"term average DOC 
concentrations in the Delta would be similar to that previously described for Alternative 1A LL T, 
although the magnitude of predicted long-term change andrelativefrequency of concentration 
threshold exceedances would be less. Modeled effects would be greatest at Franks Tract, Rock 
Slough, and Contra Costa PP No. 1., where for the 16-yearhydrologic period and the modeled 
drought period, long-term average concentration incFeases ranging from 0.2-0.3 mg/L would be 
predicted ( ::::;8% net increase) (Appendix 8K, DOC Table 4). Increases in long-term average 
concentrations would correspond to more ftequentconcentration threshold exceedances, with the 
greatest change occurring at Rock Slough and Contra Costa PP No. 1locations. For Rock Slough, 
long-term average DOC concentrapons exceeding 3 mg/L would increaseJroin 5.2Wo under existing 
conditions to 65% under the Alternative 3 LLT (an increase from 47% to 63% for~he drought 
period), and concentrations exceeding4 mg/L would increase from 30% to 33% (3'2% to38% for 
the drought period). For .Cr;>Qtra Costa PPNo. 1, long-term average DOC concentrations exceeding 3 
mg/L would increase from 52%:underexisting conditions to 65% under Alternative 3 LLT 45% to 
6 7% for the drought; period), and concentrations exceeding 4 mgjL would irrcreasefrom 3 2% to 
37% (35% to 42% for the drougl:}tperiod). Relative change in frequency of threshold exceedance for 
other assessment locations would be similar or less. While Alternative 3 LLTwould generally lead to 
slightly higher h:mg-tetmaverage DOC concentratiOns ( ::::;o.3 rng/LJat some municipal water intakes 
and Delta interror locati~ns, the predicted change would not be ~;xpected to adversely affect MUN 
beneficial uses, or any other beneficial use. 

In comparison, Alternative 3 LLT relative to the No Action Alternative NT and No Action Alternative 
LL T would generally result in a similar magnitude of change to that discussed for the comparison to 
existing conditions. Maximum increases of 0.2- 0.3 mg/L DOC (i.e., ::::;8%) would be predicted at 
Franks Tract, Rock Slough, and Contra Costa PP No.1 relative to No Action Alternative NT, while 
maximum increases at these locations would be slightly less (i.e., between 0.1-0.2 mg/L) when 
compared to No Action Alternative LLT (Appendix 8K, DOC Table 4). Threshold concentration 
exceedance frequency trends would also be similar to that discussed for the existing condition 
comparison, with exception to the predicted 4 mg/L exceedance frequency at Buckley Cove. In 
comparison to the No Action Alternative NT, the frequency which long-term average DOC 
concentrations exceeded 4 mg/L at Buckley Cove would increase from 23% to 33% (37% to 63% for 
the modeled drought period), with slightly smaller increases when comparing to No Action 
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Water Quality 

Alternative LL T. While the Alternative 3 LLT would generally lead to slightly higher long-term 
average DOC concentrations at some Delta assessment locations when compared to No Action 
Alternative NT and No Action Alternative LL T conditions, the predicted change would not be 
expected to adversely affect MUN beneficial uses, or any other beneficial use, particularly when 
considering the relatively small change in long-term annual average concentration. 

As discussed for Alternative 1A, substantial change in ambient DOC concentrations would need to 
occur before significant changes in drinking water treatment plant design or operations are 
triggered. The increases in long-term average DOC concentrations estimated to occur at various 
Delta locations under Alternative 3 are of sufficiently small magnitude that they will not require 
existing drinking water treatment plants to substantially upgrade treatment for DOC removal above 
levels currently employed. 

Relative to existing, No Action Alternative NT, and No Action AlternativeLL 'f conditions, Alternative 
3 LLT would lead to predicted improvements in long-term average DOC concentrations at Barker 
Slough, Banks and Jones pumping plants. At these locations, long-term average DOC concentrations 
would be predicted to decrease by as much as <0.1- 0.4 mg/L, depending on baseline comparison. 

SWP/CVP Export Service Areas 

Under Alternative 3 LL T, modeled long-term average DOC concentrations would decrease at Banks 
and Jones pumping plants for both the modeled 16-year bydrol~gic period and the modeled drought 
period, relative to existing conditions, No Action Alternative NT, and No Action Alternative LLT. 
Relative to existing conditions, long-term average DOC concehtrations at Banks would be predicted 
to decrease by 0.3 mg/L (0.1 mg/L during clroughtperiod) (Appendix 8K, DOC Tables 4). At Jones, 
long-term average DOC concentrations wouro be predicted to decrease by 0.2 mg/L ( <0.1 mg/L 
during drought period). Such decreas~sin long-'term average DOC, however, would not necessarily 
translate into lower exceedance frequencies for concentration thresholds. To the contrary, long
term average DOC concentratfons at Banks exceeding 3 mg/L would increase from 64% under 
existing conditions to 69% under Alternative 3 LL T (57% to 92% for the drought period), and at 

' . 
Jones would increase from 71% to 7'1% (72% to 88% for the droughtperiod). In contrast, however, 
the frequency of cont:ent:rations ex~eeding 4 mg/L at Banks and Jones would decrease or remain 
relatively unchanged. Comparisons to No Action Alternative NT and No Action Alternative LLT yield 
similar trends., but with slightlysmaller 16-year hydrologic period and drought period changes. 
Overall, modeling resul~~ for the SWP /CVP Export Ser\iice Are~s predict an overall long-term 
improvement in Export Service Areas water quality, primarily through a reduction in exports of 
water exceeding 4 mg/L. 

Similar to the discussion pertaining to the No Action Alternative LLT, maintenance of SWP and CVP 
facilities under Alternative 3 LLT would not be expected to create new sources of DOC or contribute 
towards a substantial change in existing sources of DOC in the affected area. Maintenance activities 
would not be expected to cause any substantial change in long-term average DOC concentrations 
such that MUN beneficial uses, or any other beneficial use, would be adversely affected. 

CEQA Conclusion: Relative to existing conditions, Alternative 3 LLT operation and maintenance 
would not result in any substantial change in long-term average DOC concentration upstream of the 
Delta or result in substantial increase in the frequency with which long-term average DOC 
concentrations exceeds 2, 3, or 4 mg/L levels at the 11 assessment locations analyzed for the Delta. 
Modeled long-term average DOC concentrations would increase by no more than 0.3 mg/L at any 
single Delta assessment location (i.e., ::::;8% relative increase), with long-term average concentrations 
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estimated to remain at or below 4.0 mg/L at all Delta locations assessed, with the exception of 
Buckley Cove on the San Joaquin River during the drought period modeled. Nevertheless, long-term 
average concentrations at Buckley Cove are predicted to remain the same during the drought 
period, relative to existing conditions. The increases in long-term average DOC concentration that 
could occur within the Delta would not be of sufficient magnitude to adversely affect the MUN 
beneficial use, or any other beneficial uses, of Delta waters or waters of the SWP /CVP Service Area. 
Because DOC is not bioaccumulative, the increases in long-term average DOC concentrations would 
not directly cause bioaccumulative problems in aquatic life or humans. Finally, DOC is not causing 
beneficial use impairments and thus is not 303(d) listed for any water body within the affected 
environment. Thus, the increases in long-term average DOC that could occur at various locations 
would not make any beneficial use impairment measurably worse. Because long-term average DOC 
concentrations are not expected to increase substantially, no long-term water quality degradation 
with respect to DOC is expected to occur and, thus, no adverse effects on b~meficialuses would 
occur. This impact is considered to be less than significant. No mitigation is reqtiir~d. 

Impact WQ-18: Effects on dissolved organic carbon concentra.tions resulting from 
implementation of CM2-CM22 

Conservation components proposed under Alternative 3 -w;ould be the same as those proposed 
under Alternative 1A. As such, effects on DOC resultin~from the implementation of CM2-CM22 
would be similar to that previously discussed for Alternative 1A L~T. In summary, conservation 
measures CM4-CM7 and CM10 could contribute substantia~amounts of DOC to raw drinking water 
supplies, largely depending on final design and operational criteria for the related wetland and 
riparian habitat restoration activities. Substantially increased long-term average DOC in raw water 
supplies could lead to a need fortreatll1ent p1ant upgrades in order to appropriately manage DBP 
formation in treated drinking water. This potential for future DOC increases woul~ lead to 
substantially greater associat~d risk of lorrg-:term adverse effects on the MUN beneficial use. 

CEQA Conclusion: Effects of CM4-CM7 and Cl\110 on DOC under Alternative 3 LLT would _be similar 
to those discussed for Alternative fA LLT.Similar to the discussion for Alternative 1A, this impact is 
considered to be significant and mitigation is required. It is uncertain whether implementation of 
Mitigation MeasureWQ-18wouldreduce identified impacts to a less than significant level. Hence, 
this impact could remain signiftcant after mitigation. 

Mitigation:Measure WQ-18: Design wetland and riparian habitat features to minimize 
effects on municipal intakes 

Please see Mitigation Measure WQ-18 under ImpactWQ-18fn the discussion of Alternative 1A. 

Impact WQ- 19: Effects on pathogens resulting from facilities operations and maintenance 

Effects of CM 1 on pathogens under Alternative 3 are the same as those discussed for Alternative 1A 
LL T. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-20: Effects on pathogens resulting from implementation of CM2-CM22 

Effects of CM2-CM22on pathogens under Alternative 3 are the same as those discussed for 
Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 
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1 Impact WQ-21: Effects on pesticide concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 Upstream of the Delta 

4 For the same reasons stated for the No Action Alternative LLT, under Alternative 3 LLT, no specific 
5 operations or maintenance activity of the SWP or CVP would substantially drive a change in 
6 pesticide use, and thus pesticide sources would remain unaffected upstream of the Delta. 
7 Nevertheless, changes in the timing and magnitude of reservoir releases could have an effect on 
8 available dilution capacity along river segments such as the Sacramento, Feather, American, and San 
9 Joaquin Rivers. 

10 Under Alternative 3 LLT, winter (November -March) and summer (April-October) season average 
11 flow rates on the Sacramento River at Freeport, American River at Nimbus1.Feather River at 
12 Thermalito and the San Joaquin River at Vernalis would change. Relative'to existing condition, No 
13 Action Alternative NT and No Action Alternative LL T, seasonal average flow rates on•the Sacramento 
14 would decrease no more than 9% during the summer and 2% durtng the winter relative to existing 
15 conditions (Appendix 8L, Seasonal average flows Table 1-4). On the Feather River, average flow 
16 rates would decrease no more than 14% during the summer, but wouldincrease by as much as 26% 
17 in the winter. Similarly, American River average flow rates would decrease by as much as 16% in the 
18 summer but would increase by as much as 9%ln the winter. Seasonal average flow rates on the San 
19 Joaquin River would decrease by as much as 12%tn thesummer, but increase by as much as 3% in 
20 the winter. For the same reasons stated for the No Action Alternative LLT, decreased seasonal 
21 average flow of ::::;16% is not considered to be of sufficient magnitude to substantially increase 
2 2 pesticide concentrations or alter the long~term risk of pesticide-related toxicity to aquatic life, nor 
23 adversely affect other beneficiaLuses--ofwatetbodies upstream of the Delta. 

24 Delta 

2 5 Sources of diuron, 0 P and pyrethroid insecticides to the Plan Area include:rfirect input ofsurface 
2 6 runoff from in-Delta agriculture and~Delta urbanized areas as well inpU,ts from rivers upstream of 
2 7 the Delta. Similar to Upstream of the Delta, CVP /SWP operations woltld not affect these sources. 

28 Under Alternative 3 LLT, the distribution and mixing of Delta sd:urce wafers would change. Percent 
29 change ln monthly average source water fraction wer$' e;v;aluatedfor he nfodeled 16-year (1976-
30 1991) hydrologic period and a representative drought period (19S7':"1991), with special attention 
31 given to changes in San Joaquin River, Sacramento River and Delta Agriculture sources water 
32 fractions. Relative to existing conditions, under Altern~tive 3 LL1' modeled San Joaquin River 
33 fractions would fhcrease greater than 10% at (not including Banks and Jones, discussed below) Rock 
34 Slough and Contra Costa PP No.1 (Appendix 8D, Source Water Fingerprinting). At Rock Slough, San 
3 5 Joaquin River source water fractions when modeled for the 16-year hydrologic period would 
36 increase 11% during March, while at Contra Costa PP No.1 San Joaquin River source water fractions 
37 when modeled for the 16-year hydrologic period would increase 14% during March. Corresponding 
38 increases for the modeled drought period would not be greater than 7% at Rock Slough or Contra 
39 Costa PP No.1. Relative to existing conditions, there would be no modeled increases in Sacramento 
40 River fractions greater than 10% (with exception to Banks and Jones which are discussed below) 
41 and Delta agricultural fractions greater than 7%. These modeled changes in the source water 
42 fractions of Sacramento, San Joaquin and Delta agriculture water are not of sufficient magnitude to 
43 substantially alter the long-term risk of pesticide-related toxicity to aquatic life, nor adversely affect 
44 other beneficial uses of the Delta. 
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Water Quality 

1 When compared to No Action Alternative NT and No Action Alternative LLT, changes in source 
2 water fractions would be similar in season, geographic extent, and magnitude to those discussed for 
3 existing conditions with exception to Buckley Cove during the modeled drought period. At Buckley 
4 Cove, modeled drought period San Joaquin River fractions would increase 13% in July and 24% in 
5 August when compared to No Action Alternative LLT (Appendix 8D, Source Water Fingerprinting). 
6 These increases would primarily balance through decreases in Sacramento River water and eastside 
7 tributary waters. Nevertheless, the San Joaquin River would only account for 3 7% of the total source 
8 water volume at Buckley Cove in July and Augustduringthe modeleddroughtperiod.As such, these 
9 modeled changes in the source water fractions of Sacramento, San Joaquin and Delta agriculture 

10 water are not of sufficient magnitude to substantially alter the long-term risk of pesticide-related 
11 toxicity to aquatic life, nor adversely affect other beneficial uses of the Delta. 

12 SWP/CVP Export Service Areas 

13 Assessment of effects in SWP /CVP Export Service Areas is based on effects seen in tlle Plan Area at 
14 the Banks and Jones pumping plants. Under Alternative 3 LLT, Sacramento River source water 
15 fractions would increase substantially at both Banks and Jones pumping plants relative to existing 
16 conditions, No Action Alternative NT and No Action Alternative LL T (Appendix 8D, Source Water 
17 Fingerprinting). At Banks pumping plant, Sacramento source waterfractions would generally 
18 increase from 12-34% for the period of JanuarythroughJune (12-22% for March through May of the 
19 modeled drought period) and at Jones pumping plant Sacramento source water fractions would 
2 0 generally increase from 18-3 9% for the period of J anuarythrough June (12-3 6% for February 
21 through June of the modeled drought period). These increases in Sacramento source water fraction 
2 2 would primarily balance through equivalent decreases fn San Joaquin River water. Based on the 
23 general observation that San Joaquin River, tn.comparison to the Sacramento River, is a greater 
24 contributor of OP insecticides in terms of greaterfrequency of incidence and presence at 
2 5 concentrations exceeding water quality benchmarks, modeled increases in Sacramento River 
2 6 fraction at Banks and Jones Wbltld generally r:epresent an improvement in e"'pbrt water quality 
2 7 respective to pesticides. 

2 8 CEQA Conclusion: Relative to existingconditions, the Alternative 3 LL T wo:uld not:tesult in any 
2 9 substantial change jn long-term average pesticide concentration or result in substantial increase in 
30 the anticipated frequencywith which long-term average pest(cfde conce~trations would exceed 
31 aquaticlife toxicity thresholds or other beneficial use eff~ct thresholds upstream of the Delta, at the 
32 11 asse~smentlocations analyzed for the Delta, or the SWP JCVP service area. Numerous pesticides 
3 3 are currently used throughout the affected environment, and w)file some of these pesticides may be 
34 bioaccumulative, those present-use pesticides for whlch there iS sufficient evidence for their 
35 presence in waters affected by SWP and CVP operations (i.e., diazinon, chlorpyrifos, diuron, and 
3 6 pyrethroids) are not considered bioaccumulative, and thus changes in their concentrations would 
3 7 not directly cause bioaccumulative problems in aquatic life or humans. Furthermore, while there are 
38 numerous 303 (d) listings throughoutthe affected environment that name pesticides as the cause for 
39 beneficial use impairment, the modeled changes in upstream river flows and Delta source water 
40 fractions would not be expected to make any of these beneficial use impairments measurably worse. 
41 Because long-term average pesticide concentrations are not expected to increase substantially, no 
42 long-term water quality degradation with respect to pesticides is expected to occur and, thus, no 
43 adverse effects on beneficial uses would occur. This impact is considered to be less than significant. 
44 No mitigation is required. 
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Water Quality 

Impact WQ-22: Effects on pesticide concentrations resulting from implementation of CM2-
CM22 

Conservation components proposed under Alternative 3 would be the same as those proposed 
under Alternative 1A. As such, effects on pesticides resulting from the implementation of CM2-
CM22would be similar to that previously discussed for Alternative 1A LLT. In summary, CM13 
proposes the use of herbicides to control invasive aquatic vegetation around habitat restoration 
sites. Herbicides directly applied to water could include adverse effects on non-target aquatic life, 
such as aquatic invertebrates and beneficial aquatic plants. As such, aquatic life toxicity objectives 
could be exceeded with sufficient frequency and magnitude such that beneficial uses would be 
impacted. 

CEQA Conclusion: Effects of CM2-CM22 on pesticides under Alternative 3 LLT are the similar as 
those discussed for Alternative 1A LLT. Potential environmental effectsr~lated only to CM13 are 
considered to be significant. Mitigation is required. While Mitigation Measure WQ,..22 is available to 
partially reduce this impact of pesticides, no feasible mitigation is available that would, reduce it to a 
level that would be less than significant. 

Mitigation Measure WQ-22: Implement least toxic integrated pe$tmanagement strategies 

Please see Mitigation Measure WQ-22 under Impact WQ-22in the discussion of Alternative 1A. 

Impact WQ-23: Effects on phosphorus concentrations resulting from facilities operations and 
maintenance (CM1) 

Effects of water facilities and operations(CM1) on phosphorus levels in water bodies of the affected 
environment under Alternative. 3 LL TWould be very similar (i.e., nearly the same} as those 
discussed for Alternative 1A LL T. Consequently, tne environmental consequences to phosphorus 
levels discussed in detail for Alternative 1A I.;L T also adequately represent the effect:s under 
Alternative 3 LLT. Based on this finding, this impact is considered to be less sigirificant. No 
mitigation is required. 

Impact WQ-24: Effects on .. phospliorus concentrations resulting from implementation of CM2-
CM22 

Effects ofCM2...:43 on phosphorus levels in water bodies ohh:e affected environment under 
Alternative3 LLT would be very similar (i.e., nearly the same) as those discussed for Alternative 1A 
LLT. Consequently, the environmental consequencesto phosphorus levels from implementing CM2-
CM22 discussedtn detail for Alternative 1A LLT also adeq~ately represent the effects of these same 
actions under Alternative 3 LLT. Based on this finding, this impact is considered to be less than 
significant. No mitigation is required. 

Impact WQ-25: Effects on selenium concentrations resulting from facilities operations and 
maintenance (CM1) 

[Note to Lead Agencies: This assessment is in preparation]. 

Impact WQ-26: Effects on selenium concentrations resulting from implementation of CM2-
CM22 

[Note to Lead Agencies: This assessment is in preparation]. 
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Water Quality 

ImpactWQ-27: Effects on trace metal concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative 3 LLT would result in 
negligible, and likely immeasurable, increases in trace metal concentrations in the rivers and 
reservoirs upstream of the Delta, relative to existing conditions, No Action NT and No Action LLT. 
Effects due to the operation and maintenance of the conveyance facilities are expected to be 
immeasurable, on an annual and long-term average basis. As such, the Alternative 3 would not be 
expected to substantially increase the frequency with which applicable Basin Plan objectives or CTR 
criteria would be exceeded in water bodies of the affected environment located upstream of the 
Delta or substantially degrade the quality of these water bodies, with regard to ttafe metals. 

Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative .. 3 LLT would.not result in 
substantial increases in trace metal concentrations in the Delta relative to eKisting conditions, No 
Action NT, and No Action LLT. Effects due to the operation and maintenance of the conveyance 
facilities are expected to be negligible, on long-term average basis. As such, Alternative 3 would not 
be expected to substantially increase the freque?-CY wit~whichapplicable Basin Plan objectives or 
CTR criteria would be exceeded in the Delta or substantia}Jy degrade the quality of Delta waters, 
with regard to trace metals. 

SWP/CVP Export Service Areas 

For the same reasons stated fo:r' the No Action. Alternative LLT, Alternative 3 LLT would not result in 
substantial increases in trac~; me~l concentrations in the water exported from the Delta or diverted 
from the Sacramento River throughthe propo~ed conveyance facilities. As ~uch, ther~ is not 
expected to be substantial changes in trace metal concentrations in the SWP JCVP export service 
area waters under Alternative3, relative to existing conditions, No Acti.on NT, and No Action LLT. As 
such, Alternative 3 would notbe expected to substantially increase the frE!'qlJencyW;ith which 
applicable Basin Plan obj~~tives orCTR criteria would be exceeded in the water bodies of the 
affected eiiV:ironment in the SWP and CVP Service Area or substantially degrade the quality of these 
water bodies, with regard to trace metals. 

CEQA ConClusion: There would be no substantial long-term in~r~ase in trace metal concentrations 
in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the SWP /CVP export 
service area wat~p under Alternative 3 relative to existing conditions. As such, this alternative is 
not expected to cause additional exceedance of applicable water quality objectives by frequency, 
magnitude, and geographic extent that would cause adverse effects on any beneficial uses of waters 
in the affected environment. Because trace metal concentrations are not expected to increase 
substantially, no long-term water quality degradation for trace metals is expected to occur and, thus, 
no adverse effects to beneficial uses would occur. Furthermore, any negligible changes in long-term 
trace metal concentrations that may occur in water bodies of the affected environment would not be 
expected to make any existing beneficial use impairments measurably worse. The trace metals 
discussed in this assessment are not considered bioaccumulative, and thus would not directly cause 
bioaccumulative problems in aquatic life or humans. This impact is considered to be less than 
significant. No mitigation is required. 
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Water Quality 

1 Impact WQ-28: Effects on trace metal concentrations resulting from implementation of CM2-
2 CM22 

3 Conservation components proposed under Alternative 3 would be the same as those proposed 
4 under Alternative 1A. As such, effects on trace metals resulting from the implementation of CM2-
5 CM22 would be similar to that previously discussed for Alternative 1A. As they pertain to trace 
6 metals, implementation of CM2-CM22 would not be expected to adversely affect beneficial uses of 
7 the affected environment or substantially degrade water quality with respect to trace metals. 

8 CEQA Conclusion: Implementation of CM2-CM22 under Alternative 3 would not cause substantial 
9 long-term increase in trace metal concentrations in the rivers and reservoirs upstream of the Delta, 

10 in the Delta Region, or the SWP /CVP export service area. As such, this alternative is not expected to 
11 cause additional exceedance of applicable water quality objectives by frequency, magnitude, and 
12 geographic extent that would cause adverse effects on any beneficial use$ of waters in the affected 
13 environment. Because trace metal concentrations are not expected to inHease st.Il;lstantially, no 
14 long-term water quality degradation for trace metals is expected to occur and, thus, no adverse 
15 effects to beneficial uses would occur. Furthermore, any negligible change~ in long-terin trace metal 
16 concentrations that may occur throughout the affected environmentwould not be expected to make 
17 any existing beneficial use impairments measurably worse. The trace metals discussed in this 
18 assessment are not considered bioaccumulative, and thus woUld notd.:irectly cause bioaccumulative 
19 problems in aquatic life or humans. This impact is corisfdered to be less than significant. No 
2 0 mitigation is required. 

21 Impact WQ-29: Effects on TSS and turbid\t;y resulting from facilities operations and 
22 maintenance (CM1) 

2 3 Effects of CM 1 on TSS and turbidity und~r Alternative 3 are the same as those dis.cussed for 
24 Alternative 1A LLT. This impact is"considered to be less than significant. No mitigation is required. 

2 5 Impact WQ-30: Effects on 'fSS and turbidity resulting from implementation of CM2.-CM22 

2 6 Effects of CM2-CM22on TSS.and turbidity under Alternative 3 are the same~as those discussed for 
2 7 Alternative 1A LLT. This impact istonsidered to be less than significant. No mitigation is required. 

~ 

28 ImpactWQ-31: Water quality effects resulting frontcqnstruction-related activities 

29 The conveya.qce features for CM1 under Alternativ~ 3 would be very similar to those discussed for 
3 0 Alternative 1A. The primary difference between Alternative 3 and Alternative 1A is that under 
31 Alternative 3, the fewer number of intakes would result ina reduced level of construction activity. 
3 2 However, construction techniques and locations of major features of the conveyance system within 
3 3 the Delta would be similar. The remainder of the facilities constructed under Alternative 3, including 
34 conservation measures CM2-CM22, would be very similar to, or the same as, those to be constructed 
3 5 for Alternative 1A. 

3 6 The types and magnitude of potential construction-related water quality effects associated with 
37 implementation of conservation measures CM1 under Alternative 3 would be very similar to the 
38 effects discussed for Alternative 1A LLT, and the effects anticipated with implementation of CM2-
39 CM22 would be essentially identical. Nevertheless, the construction of CM1 with the environmental 
40 commitments and agency permitted construction requirements and BMPs would result in the 
41 potential water quality effects being largely avoided and minimized. The specific environmental 
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Water Quality 

1 commitments that would be implemented under Alternative 3 would be similar to those described 
2 for Alternative 1A Consequently, relative to existing conditions, Alternative 3 LL T would not be 
3 expected to cause exceedance of applicable water quality objectives/ criteria or substantial water 
4 quality degradation with respect to constituents of concern, and thus would not adversely affect any 
5 beneficial uses upstream of the Delta, in the Delta, or in the SWP and CVP service area. 

6 CEQA Conclusion: Construction-related contaminant discharges would be temporary and 
7 intermittent in nature and would involve negligible, if any, discharges ofbioaccumulative or 303(d) 
8 listed constituents to water bodies of the affected environment. As such, construction activities 
9 would not contribute measurably to bioaccumulation of contaminants in organisms or humans or 

10 cause 303(d) impairments to be discernibly worse. Because environmental commitments would be 
11 implemented under Alternative 3 LLT for construction-related activities along with agency-issues 
12 permits that also contain construction requirements to protect water quality, the construction-
13 related effects would not be expected to cause or contribute to a substantial increased frequency of 
14 exceedances of water quality objectives/criteria relative to existing conditions, or substantially 
15 degrade water quality with respect to the constituents of concern on a long-term average basis, and 
16 thus would not adversely affect any beneficial uses in water bodies upstream of the Delta, within the 
17 Delta, or in the SWP and CVP service area. Based on these findings, this impact is determined to be 
18 less than significant. No mitigation is required. 
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8.3.4.7 Alternative 4-Dual Conveyance with Tunnel and Intakes 1-3 
(9,000 cfs; Operational Sce'nario B) 

Alternative 4 would convey up to 9,000 cfs o~waterfrom the north Delta to the south Delta through 
pipelines/tunnels from three screened intakl,'!s on the east bank of the Sacramento River between 
Clarksburg and Walnut Grove A new Byron Tr~ctForebay, adjacent to and south of Clifton Court 
Forebay, would be constructed which would provide water to the south~Delta {JUmping plants. 
Water supply and conveyanceoperaHons wo~ld follow the guidelines described as Scenario B, 
which includes fall X2. Conservation measures 2-23 (CM2-23) would be implemented under this 
alternative, and would be the same as those under Alternative 1A. SeeGh:apter 3.fDescription of 
Alternatives) for additional details on Alternative 4. 

Impact \VQ.:t: Effects on ammonia concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstrea;;; of the Delta 

For the same reasons stated for the No Action AlternativeLLT,Alternative 4 LLT would have 
negligible, if any, effect on ammonia concentrations in the rivers and reservoirs upstream of the 
Delta relative to existing conditions and the No Action Alternative NT and LLT. Any negligible 
increases in ammonia -N concentrations that could occur in the water bodies of the affected 
environment located upstream of the Delta would not be of frequency, magnitude and geographic 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 
water bodies, with regard to ammonia. 

Delta 

Assessment of effects of ammonia under Alternative 4 LL T is the same as discussed under 
Alternative 1A, except that because flows in the Sacramento River at Freeport are different between 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-312 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00312 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

Water Quality 

1 the two alternatives, estimated monthly average and long term annual average predicted ammonia-
2 N concentrations in the Sacramento River downstream of Freeport are different. 

3 As Table 8-57 shows, estimated ammonia-N concentrations in the Sacramento River downstream of 
4 Freeport (upon full mixing of the SRWTP discharge with river water) under Alternative 4 LLT and 
5 the No Action Alternative LL T are expected to be similar. Minor increases in ammonia-N 
6 concentrations would occur during July through September, November through January, and in 
7 April, and remaining months would be unchanged or have a minor decrease. Annual average 
8 concentrations would be the same under both Alternative 4 LL T and the No Action Alternative LL T. 
9 Moreover, the estimated concentrations downstream of Freeport under Alternative 4 LL T would be 

10 similar to existing source water concentrations for the San Francisco Bay and San Joaquin River. 
11 Consequently, changes in source water fraction anticipated under Alternative 4 LLT, relative to the 
12 No Action Alternative LL T, are not expected to substantially increase ammonia cohcentrations at 
13 any Delta locations. 

14 Any negligible increases in ammonia-N concentrations that could occurat certain locations in the 
15 Delta would not be of frequency, magnitude and geographic ext~ntthat would adversely affect any 
16 beneficial uses or substantially degrade the water quality at these locations, with regards to 
17 ammonia. 

18 Table 8-57. Estimated Ammonia-N (mg-L as N) Concentrati~ns in th~ Sacramento River Downstream of 
19 the Sacramento Regional Wastewaster Treatment Plant for the No Action Alternative LLT and 
2 0 Alternative 4 LL T 

Annual 
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average 

No Action 
Alternative 0.081 0.073 0.061 0.055 0.05~ +D.055 0.061 0.070 0.072 (}.064 0.072 0.069 0.063 
LLT 

Alternative 
4 

LL T 0.081 0.076 0.06Z 0.056 0.053 0.055 0.062 0.067 0.067 0.067 0.077 0.070 0.063 

21 

2 2 SWP /CVP Export Sehlice Areas 

2 3 The assessment of effects on ammonia in the SWP jGVPExportService Area is based on assessment 
24 of amm~nia-N concentrations at Banks and Jones pumping plants. Similar to the discussion for 
2 5 Alternative 1A, under Alternative 4 for areas of the Delta that are influenced by Sacramento River 
26 water, including Banks and Jones pumping plants, ammania-N (;oncentrations are expected to 
27 decrease, relative to existing conditions and No Action Alternative NT. This decrease in ammonia-N 
28 concentrations for water exported via the south Delta pumps is not expected to result in an adverse 
2 9 effects on beneficial uses or substantially degrade water quality of exported water, with regards to 
30 ammonia. 

31 Furthermore, as discussed above for the PlanArea, for all areas of the Delta, including Banks and 
32 Jones pumping plants, ammonia-N concentrations are not expected to be substantially different 
33 under Alternative 4 LLT, relative to No Action Alternative LLT. Any negligible increases in ammonia-
3 4 N concentrations that could occur at Banks and Jones pumping plants would not be of frequency, 
3 5 magnitude and geographic extent that would adversely affect any beneficial uses or substantially 
3 6 degrade the water quality at these locations, with regards to ammonia. 
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Water Quality 

1 CEQA Conclusion: There would be no substantial, long-term increase in ammania-N concentrations 
2 in the rivers and reservoirs upstream of the Delta, in the PlanArea, or the waters exported to the 
3 CVP and SWP service areas under Alternative 4 LLT relative to existing conditions. As such, this 
4 alternative is not expected to cause additional exceedance of applicable water quality 
5 objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
6 on any beneficial uses of waters in the affected environment. Because ammonia concentrations are 
7 not expected to increase substantially, no long-term water quality degradation is expected to occur 
8 and, thus, no adverse effects on beneficial uses would occur. Ammonia is not 303(d) listed within the 
9 affected environment and thus any minor increases than could occur in some areas would not make 

10 any existing ammonia -related impairment measurably worse because no such impairments 
11 currently exist. Because ammania-N is not bioaccumulative, minor increases that could occur in 
12 some areas would not bioaccumulate to greater levels in aquatic organisms thatwould, in turn, pose 
13 substantial health risks to fish, wildlife, or humans. This impact is considered to be l.ess than 
14 significant. No mitigation is required. 

15 Impact WQ-2: Effects on ammonia concentrations resulting from implementation of CM2-
16 CM22 

17 Effects of CM2-CM22on ammonia under Alternative 4 LLT.are the same as those discussed for 
18 Alternative 1A LL T. This impact is considered to be le~.~ than significant No mitigation is required. 
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Impact WQ-3:Effects on boron concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Effects of CM 1 on boron under Alternative 4A LLT Jn areas upstream of t4e Detta would be very 
similar to the effects discussed for Alternative 1A LLT. There would be no expecteq change to the 
sources of boron in the Sacramento and east"side tributary watersheds, and resultant changes in 
flows from altered system:-v\!"id~ ope:atidns would have negligible, if any! effects on the 
concentration of boron in the fivers 21nd reservctrs of these watersheds. The modeled long-term 
annual average lowerSan.Joaquin River flow at Vernalis would dectease~lightly compared to 
existing con,ditions and theN<? Action Alternative NT, and would be similar compared to the No 
Action Alternative LLT. The reduced flow would result in possible increases fn long-term average 
boron concentrations of up to about 3% relative to .the existing conditions and No Action Alternative 
NT condittons,_ The increased boron concentrations would not increase the frequency of 
exceedances of any applicable objectives or criteria a:nd would not be expected to cause further 
degradation at measurable levels in the lower San Joaquin River, and thus would not cause the 
existing impairment there to be discernibly worse. Conseqtrently, Alternative 4A LLT would not be 
expected to cause exceedance of boron objectives/ criteria or substantially degrade water quality 
with respect to boron, and thus would not adversely affect any beneficial uses of the Sacramento 
River, the east-side tributaries, associated reservoirs upstream of the Delta, or the San Joaquin River. 

Delta 

Effects of CM1 on boron under Alternative 4A LLT in the Delta would be very similar to the effects 
discussed for Alternative 1A LL T. Relative to the existing conditions, No Action Alternative NT, and 
No Action Alternative LLT, Alternative SA LLT would result in increased long-term average boron 
concentrations for the 16-year period modeled at interior and western Delta locations (by as much 
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Water Quality 

as 9% at the SF Mokelumne River at Staten Island, 3% at the San Joaquin River at Buckley Cove, 1S% 
at Franks Tract, 1S% at Old River at Rock Slough, and 5% at the Sacramento River at Emmaton) 
(Appendix SF, Table Bo-12). Implementation of tidal habitat restoration under conservation 
measure CM4 also may contribute to increased boron concentrations at western Delta assessment 
locations, and thus would not be anticipated to substantially affect agricultural diversions which 
occur primarily at interior Delta locations. The long-term annual average and monthly average 
boron concentrations, for either the 16-year period or drought period modeled, would never exceed 
the 2,000 ~g/L human health advisory objective (i.e., for children) or 500 ~g/L agricultural objective 
at any of the eleven Delta assessment locations, which represents no change from the existing 
conditions and No Action Alternative NT and LLT conditions (Appendix SF, Table Bo-3). Reductions 
in long-term average assimilative capacity of up to 11% at interior Delta locations (i.e., Franks Tract 
and Old River at Rock Slough) would be small with respect to the 500 ~g/L agricultural objective 
(Appendix SF, Table Bo-13). However, because the absolute boron concentrationswould still be well 
below the lowest 500 ~g/L objective for the protection of the agricultural beneficial use under 
Alternative 4A LLT, the levels of boron degradation would not be of sufficient magnitude to 
substantially increase the risk of exceeding objectives or cause adverse effects to municipal and 
agricultural water supply beneficial uses, or any other benefici~l uses, in the Delta (Appendix SF, 
Figure Bo-3). 

SWP/CVP Export Service Areas 

Effects of CM 1 on boron under Alternative 4A LL TIn the De)ta would be very similar to the effects 
discussed for Alternative 1A LL T. Under Alternative 4A LLT, long-term average boron 
concentrations would decrease by as mu~:h as 24% at the Banks Pumping Plant and by as much 27% 
at Jones Pumping Plant relative to existing conditions,~ o Action Alternative NT, and No Action 
Alternative LLT (Appendix SF, 'fable B:0"12). Commensurate with the decrease in exported boron 
concentrations, boron concentration;' in the lower San Joaquin River maybe reo:qced and would 
likely alleviate or lessen any expectetl increa~e in boron concentrations a:t Vernalis associated with 
flow reductions (see discussion of Upstream of the Delta), as welllocationsintl:le Deltareteiving a 
large fraction of San Joaquin River water. Reduced export boron concentrations also may contribute 
to reducing the existing 303(d) impairment in the lower San Joaquin River and assbciated TMD L 
actions for reducingborort lo?ding: 

+,, "'0 

Mainte.nance of.SWP and CVP facilities under Alternatiye .4A LL Twould not be expected to create 
new sources of-boron Or contribute towards a substantial change in ~xisting sources of boron in the 
affected environment. Maintenance activities would not be expet:;ted to cause any substantial 
increases in bot:on concentrations or degradation witH respect to boron such that objectives would 
be exceeded more frequently, or any beneficial uses would be adversely affected anywhere in the 
affected environment. 

CEQA Conclusion: Boron is not a bioaccumulative constituent, thus any increased concentrations 
under Alternative 4A LL T would not result in adverse boron bioaccumulation effects to aquatic life 
or humans. Relative to existing conditions, Alternative 4A LL T would not result in any substantial 
increases in boron concentration upstream of the Delta. Alternative 4A LL T maintenance also would 
not result in any substantial increases in boron concentrations in the affected environment. Relative 
to existing conditions, Alternative 4A LL T would not result in substantially increased boron 
concentrations such that frequency of exceedances of municipal and agricultural water supply 
objectives would increase. The levels of boron degradation that may occur under Alternative 4A LL T 
would not be of sufficient magnitude to cause substantially increased risk for adverse effects to 
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Water Quality 

1 municipal or agricultural beneficial uses within the affected environment. Long-term average boron 
2 concentrations would decrease in Delta water exports to the SWP and CVP service area, which may 
3 contribute to reducing the existing 303( d) impairment of agricultural beneficial uses in the lower 
4 San Joaquin River. Based on these findings, this impact is determined to be less than significant. No 
5 mitigation is required. 

6 Impact WQ-4: Effects on boron concentrations resulting from implementation of CM2-CM22 

7 Effects of CM2-CM22 on boron under Alternative 4A LLT are the same as those discussed for 
8 Alternative 1A LL T. This impact is considered to be less than significant. No mitigation is required. 

9 Impact WQ-5: Effects on bromide concentrations resulting from facilities operations and 
10 maintenance (CM1) 

11 Upstream of the Delta 

12 Under Alternative 4 LL T there would be no expected change to the sources of bromide in the 
13 Sacramento and eastside tributary watersheds. Bromide loading in tliese watersheds would remain 
14 unchanged and resultant changes in flows form altered system-wide operations under Alternative 4 
15 LLT would have negligible, if any, effects on the concentration of bromide in the rivers and 
16 reservoirs of these watersheds. Consequently, kltermttive 4 LLT would not be expected to adversely 
17 affect the MUN beneficial use, or any other beneficial us~s. of the Sacramento River, the eastside 
18 tributaries, or their associated reservoirs upstream of the ]):elta. 

19 Under Alternative 4 LLT, modeling indicatesthat Tong-terrri annual average flows on the San Joaquin 
20 River would decrease by 6%, relative toexisting conditions, 5% relative to No Action Alternative NT, 
21 and would remain virtually the same relative to No Action Alternative LLT. Silnilar to the No Action 
2 2 Alternative LL T, these decreases in flow would result in possible increase in long.::term average 
2 3 bromide concentrations of about 3%, relative to existing conditions, 2% relative to No Action 
2 4 Alternative NT, and less than< 1% relative to No Action Alternative LL T. The small increaies in 
2 5 lower San Joaquin River bromide l~Vels that could occur under Alternative 4 LLT, relative to 
2 6 existing, No Action AlteriJ.ath.re NT, and No Action Alternative LL T conditions wouldnot be expected 
2 7 to adversely affect the MUN ben(;lfitial use, or any other beneficial uses, qf thelqwer San Joaquin 
28 River. 

29 Delta 

3 0 Under Alternative 4 LLT, the geographic extent of effects pertaining to long-term average bromide 
31 concentrations in the Delta would be similar to that previous~y described for Alternative 1A LL T, 
3 2 although the magnitude of predicted long-term change and relative frequency of concentration 
3 3 threshold exceedances would be different. Relative to existing conditions, modeled long-term 
34 average bromide concentrations would increase at Staten Island, Emmaton (during the drought 
35 period only), and Barker Slough, while modeled long-term average bromide concentrations would 
3 6 decrease at the other assessment locations (Appendix 8E, Bromide Table 10-11 ). Overall effects 
3 7 would be greatest at Barker Slough, where predicted long-term average bromide concentrations 
38 would increase from 51 f.lg/L to 63 f.lg/L (22% relative increase) for the modeled 16-year hydrologic 
39 period and would increase from 54 f.lg/L to 94 f.lg/L (75% relative increase) for the modeled 
40 drought period. At Barker Slough, the predicted 50 f.lg/L exceedance frequency would decrease from 
41 49% under existing conditions to 38% under Alternative 4 LLT, but would increase from 55% to 
42 63% during the drought period. At Barker Slough, the predicted 100 f.lg/L exceedance frequency 
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1 would increase from 0% under existing conditions to 17% under Alternative 4 LL T, and would 
2 increase from 0% to 38% during the drought period. In contrast, increases in bromide at Staten 
3 Island would result in a 50 ~g/L bromide threshold exceedance increase from 4 7% under existing 
4 conditions to 73% under Alternative 4 LLT (52% to 78% during the modeled drought period). 
5 However, unlike Barker Slough, modeling shows that long-term average bromide concentration at 
6 Staten Island would exceed the 100 ~g/L assessment threshold concentration 1% under existing 
7 conditions and 4% under Alternative 4 LLT (0% to 2% during the modeled drought period). The 
8 long-term average bromide concentrations would be 62 ~g/L (63 ~g/L for the modeled drought 
9 period) at Staten Island under Alternative 4 LLT. Changes in exceedance frequency of the 50 ~g/L 

10 and 100 ~g/L concentration thresholds, as well as relative change in long-term average 
11 concentration, at other assessment locations would be less substantial. 

12 Due to the relatively small differences between modeled existing conditions and No Action 
13 baselines, changes in long-term average bromide concentrations and changes in exceedance 
14 frequencies relative to No Action Alternative NT and No Action Alternative LLT are generally of 
15 similar magnitude to those previously described for the existing condition comparison (Appendix 
16 8E, Bromide Table 10-11). Modeled long-term average bromide Conceqtration increases would 
17 similarly be greatest at Barker Slough, where long-term average conterrt:J?ations are predicted to 
18 increase by 28% (79% for the modeled drought period) relative to No Action Alternative NT, and 
19 would increase by 26% (75% for the modeled droughtperiod) relative to No Action Alternative LLT. 

"\,~ 

2 0 However, unlike the existing conditions compariso;n, lon~..,term average bromide concentrations at 
21 Buckley Cove under Alternative 4 LL T would increase relattye to No Action Alternative NT and No 
2 2 Action Alternative LL T, although the increases WO!lld be relatively small ( ::::;4% ). 

2 3 The increase in long-term average bromide t()ncentrations predicted at Barker Slough, principally 
24 the relative increase in 100 ~g/L exceedance frequency, would result in a substantial change in 
25 source water quality for existing drinking water treatment plants drawing water from the North Bay 
2 6 Aqueduct. As discussed for Alternative 1A, drinking water treatment plantsobtaini:J:lg water via the 
27 North Bay Aqueduct utilize a variety of conventional and enhanced treatmenttechndl0gi¢s in order 
28 to achieve DBP drinking water criteria. While the implications of such aJnodeled change in bromide 
29 at Barker Slough are difficult to predict, the substantial modeled inc~eases could lead to adverse 
3 0 changes in the formation ofdisinfel:tion byproducts such that consideraple treatment plant 
31 upgrades ma.:Y be ne:eessaryin order to achieve equivalent levels of health proJection. 

3 2 The seasonal intakes at Mallard Slough and City ofAntiochare infrequently used due to water 
3 3 quality const.rafnts related to sea water intrusion. On a long-term average basis, bromide at these 
34 locations is in excess of 3,000 ~g/L, but during seasomUperiodsofhigh Delta outflow can be <300 
35 ~g/L. Use of the seasonal intakes at Mallard Slough and City of :Antioch under Alternative 4 LLT 
3 6 would experience a period average increase in bromide during the months when these intakes 
3 7 would most likely be utilized. For those wet and above normal water year types where mass balance 
3 8 modeling would predict water quality typically suitable for diversion, predicted long-term average 
39 bromide would increase from 103 ~g/L to 165 ~g/L (61% increase) at City of Antioch and would 
40 increase from 150 ~g/L to 210 ~g/L (41% increase) at Mallard Slough relative to existing conditions 
41 (Appendix 8E, Bromide Figure 4-5). Increases would be similar for No Action Alternative NT and No 
42 Action Alternative LLT comparison. The decisions surrounding the use of these seasonal intakes is 
43 largely driven by acceptable water quality, and thus have historically been opportunistic. 
44 Opportunity to use these intakes would remain, and the predicted increases in bromide 
45 concentrations at the City of Antioch and Mallard Slough intake would not be expected to adversely 
46 affect MUN beneficial uses, or any other beneficial use, at these locations. 
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1 SWP/CVP Export Service Areas 

2 Under Alternative 4 LL T, improvement in long-term average bromide concentrations would occur at 
3 the Banks and Jones pumping plants. Long-term average bromide concentrations for the modeled 
4 16-year hydrologic period at these locations would decrease by as much as 46% relative to existing 
5 conditions, 42% relative to No Action Alternative NT, and 39% relative to No Action Alternative LLT. 
6 Relative change in long-term average bromide concentration would be less during drought 
7 conditions ( :::;34%), but would still represent considerable improvement (Appendix 8E, Bromide 
8 Tables 10-11). As a result, less frequent bromide concentration exceedances of the 50 f.lg/L and 100 
9 f.lg/L assessment thresholds would be predicted and an overall improvement in Export Service 

10 Areas water quality would be experienced respective to bromide. Commensurate with the decrease 
11 in exported bromide, an improvement in lower San Joaquin River bromide would also be observed 
12 since bromide in the lower San Joaquin River is principally related to irrigation Water deliveries 
13 from the Delta. While the magnitude of this expected lower San Joaquin River improvement in 
14 bromide is difficult to predict, the relative decrease in overallloadingofbromidetothe Export 
15 Service Areas would likely alleviate or lessen any expected increase in bromide concentrations at 
16 Vernalis (see discussion of Upstream of the Delta) as well locations fn the Delta receiving a large 
17 fraction of San Joaquin River water, such as much of the south Delta, 

18 Similar to the discussion pertaining to the No Action Alternative LLT~ maintenance of SWP and CVP 
19 facilities under Alternative 4 LLT would not be expected to create new sources of bromide or 
2 0 contribute towards a substantial change in existing sources of bromide in the affected environment. 
21 Maintenance activities would not be expected to cause:any substantial change in bromide such that 
2 2 MUN beneficial uses, or any other beneficiaHrse, would fie adversely affected anywhere in the 
2 3 affected environment. 

24 CEQA Conclusion: Relative to existing conditions, Alternative 4 LL T operation and maintenance 
2 5 would not result in any substantial change in long-term average bromide concentration upstream of 
26 the Delta. Furthermore, under Alternative 4 LLT, water exported from the. Delta to the SWP /CVP 
2 7 service area would be subst<;lntiallyimproved relative to bromide. Bromide is not bio~ccuinulative, 
28 therefore change in long-terll}average bromide concentrations wouldrrotdireetlycause 
29 bioaccumulative problems in aquatic life or humans. Additionally, bromil)e rs not a constituent 
30 related to any 303(d) listirfm>. Alternative 4 LLT operation and,~aintenance artfvities would not 
31 cause substantial long-term degradation to water quality respertive to bromide with the exception 
3 2 of water quality at Barker Slough, source of the North Bay Aqueduct. At Barker Slough, modeled 
33 long-term annual average concentrations of bromide would increase by 22%, and 75% during the 
34 modeled drought period. For the modeled 16-year hyorologic period the frequency of predicted 
3 5 bromide concentr:ations exceeding 100 f.lg/L would increase from 0% under existing conditions to 
3 6 17% under Alternative 4 LLT, while for the modeled drougntperiod, the frequency would increase 
3 7 from 0% to 38%. Substantial changes in long-term average bromide could necessitate changes in 
38 treatment plant operation or require treatment plant upgrades in order to maintain DBP 
39 compliance. The model predicted change at Barker Slough is substantial and, therefore, would 
40 represent a substantially increased risk for adverse effects on existing MUN beneficial uses should 
41 treatment upgrades not be undertaken. The impact is considered significant and mitigation is 
42 required. Implementation of Mitigation Measure WQ-5 would reduce identified impacts to a less-
43 than-significant level by relocating the North Bay Aqueduct outside the influence of sea water 
44 intrusion. 
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Water Quality 

Mitigation Measure WQ-5: Move the North Bay Aqueduct intake from Barker Slough to 
the Sacramento River 

Please see Mitigation Measure WQ-5 under Impact WQ-5 in the discussion of Alternative 1A. 

Impact WQ-6: Effects on bromide concentrations resulting from implementation of CM2-
CM22 

Conservation components proposed under Alternative 4 LLT would be the same as those proposed 
under Alternative 1A LL T. As discussed for Alternative 1A LLT, implementation of the CM2-CM22 
would not present new or substantially changed sources of bromide to the project area. Some 
conservation measures may replace or substitute for existing irrigated agriculture in the Delta. This 
replacement or substitution is not expected to substantially increase or present new sources of 
bromide. CM2-CM22 would not be expected to cause any substantial change in bromide such that 
MUN beneficial uses, or any other beneficial use, would be adversely affected a.n;<where in the 
affected environment. 

CEQA Conclusion: Conservation components proposed under Alternative 4 LL T would be similar to 
those proposed under Alternative 1A LL T. As such, effects on bromide res~lting from the 
implementation of CM2-CM22 would be similar to that pteviously Cliscu~sed for Alternative 1A LL T. 
This impact is considered to be less than signifi~ant. No .mitiga:tl:on is'required. 

Impact WQ-7: Effects on chloride concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Under Alternative 4 LL T there wo~ld be rio expected change to the sourc~s of chloride in the 
Sacramento and eastside tributary watersh~ds. Chloride loading in these watersheds would remain 
unchanged and resultant changes in flows from altered system-wide operations woultl have 
negligible, if any, effects ontthe concentration of chloride in the rivers and resetv.oirs of these 
watersheds. The modeleplong-term annual average flows on the loWer San Joaquin River at Vernalis 
would decrease slightly compared to existing conditions and the No Action Alternative NT, and be 
similar compared to the No Att!pn Alternative LLT. The reduced flow wovld result in possible 
increases in long-ter~average chloride concentrations of about 2%, relative to the existing 
conditions and No ActiO:n Alternative NT conditions; and no change relative to No Action Alternative 
LL T. Consequently, Alternative 4A LL T would not be expected to cause exceedance of chloride 
objectives/ criteria or substantially degrade water quality with respect to chloride, and thus would 
not adversely affect any beneficial uses of the Sacramento Riyer, the eastside tributaries, associated 
reservoirs upstream of the Delta, or the San Joaquin River. 

Delta 

Relative to existing conditions, Alternative 4 LL T would result in similar or reduced long-term 
average chloride concentrations for the 16-year period modeled at nine of the assessment locations, 
and increased concentrations at the North Bay Aqueduct at Barker Slough (up 34%) and San Joaquin 
River at Staten Island (up 4 7%) (Appendix 8G, Chloride Table Cl-17). Additionally, implementation 
of tidal habitat restoration under conservation measure CM 4 would increase the tidal exchange 
volume in the Delta, and thus may contribute to increased chloride concentrations in the Bay source 
water as a result of increased salinity intrusion. Consequently, while uncertain, the magnitude of 
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Water Quality 

chloride increases may be greater than indicated herein and would affect the western Delta 
assessment locations the most which are influenced to the greatest extent by the Bay source water. 
The following outlines the modeled chloride changes relative to the applicable objectives and 
beneficial uses of Delta waters. 

Municipal Beneficial Uses 

Relative to the 150 mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses, the 
plots of monthly average chloride concentrations at the Contra Costa Canal at Pumping Plant #1 for 
the separate water year types indicates that the number of months above the objective would 
remain unchanged or decrease compared to the existing conditions (Appendix 8G, Figure Cl-6). The 
modeled chloride concentrations at the San Joaquin River at Antioch location would never meet this 
objective; however, this represents no change from the existing conditions. 

With respect to the 250 mg/L Bay-Delta WQCP objective, the modeled frequenty.ofexceedances 
based on monthly average chloride concentrations would decrease atthe Contra Costa Canal at 
Pumping Plant #1 (Appendix 8G, Table Cl-18 and Figure Cl-7). Th~ frequen~;;y of exceedances would 
increase for the 16-year period modeled at the San Joaquin River at A'ptiocn (i.e., from 66% under 
existing conditions to 69%) and Sacramento River at Mallard Island (i.e., from 85% under existing 
conditions to 88%) (Appendix 8G, Table Cl-18), and would cause further;degradation at Antioch in 
March and April (i.e., maximum reduction of 54% of the assimilative capacity for the 16-year period 
modeled, and 100% reduction, or elimination of as~imilative. capacity, during the drought period 
modeled) (Appendix 8G, Table Cl-19 and Figure Cl-7}. Based on the additional seasonal exceedances 
of the municipal objective and magnitude ofl6ng-"term average water quality degradation with 
respect to chloride in the western Delta, thepotentfalexists for substantial adverse effects on the 
municipal and industrial beneficial ust;ts through reduced opportunity for diversion of water with 
acceptable salinity. 

Aquatic Life Beneficial Uses 

Relative to the 230 mgjL .. chronic E~Aaquatic life criterion, monthly average chloride 
concentrations at the northern and eastern Delta locations would not exceeti the criteria and the 
frequency of exceedances at most interior and southern Delta locations Would decrease for the 16-
year per.ioti.modeled (Appendix8G, Table Cl-18). Redu:tions ilHhe modeled?ssimilative capacity at 
interior Delta locations (i.e., Franks Tract and Old RiveratRm::k Slough) would occur during the 
January throug}) June perfod when concentrationswould be well below the criterion, and thus, 
would not adversely affect aquatic organisms (Appendix 8G, Table Cl-20 and Figure Cl-8). 

303{d) Listed Water Bodies 

With respect to the 303 (d) listing for chloride in Tom Paine Slough, the monthly average chloride 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 
similar compared to existing conditions, and thus, would not be further degraded on a long-term 
basis (Appendix 8G, Figure Cl-8). With respect to Suisun Marsh, the monthly average chloride 
concentrations for the 16-year period modeled would generally increase compared to existing 
conditions in some months during October through May at the Sacramento River at Collinsville 
(Appendix 8G, Figure Cl-9), Mallard Island (Appendix 8G, Figure Cl-7), and increase substantially at 
Montezuma Slough at Beldon's Landing (i.e., over a doubling of concentration in December through 
February) (Appendix 8G, Figure Cl-10), thereby contributing to additional, measureable long-term 
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1 degradation that potentially would adversely affect the necessary actions to reduce chloride loading 
2 for any TMDL that is developed. 

3 Relative to the No Action Alternative NT and No Action Alternative LLT conditions, Alternative 4 LLT 
4 would result in similar or reduced long-term average chloride concentrations for the 16-year period 
5 modeled at eight of the assessment locations and increased concentrations at the SF Mokelumne 
6 River at Staten Island (up to 22%), San Joaquin River at Buckley Cove (up to 2%), Sacramento River 
7 at Emmaton (up to 10%), and the North Bay Aqueduct at Barker Slough (up to 23%) compared to 
8 the No Action Alternative NT conditions (Appendix 8G, Table Cl-17). The modeled chloride changes 
9 relative to the applicable objectives and potential effects on beneficial uses are as follows. 

1 0 SWP /CVP Export Service Areas 

11 Under Alternative 4 LL T, long-term average chloride concentrations for the 16-year period modeled 
12 at the Banks and Jones pumping plants would decrease by as much as 46% relative to existing 
13 conditions, 41% relative to No Action Alternative NT, and 38% compared to No Action Alternative 
14 LL T (Appendix 8G, Chloride Table Cl-17). The modeled frequency()f exceedances of applicable water 
15 quality objectives/criteria would decrease relative to existing ~onditfpns, No Action Alternative NT, 
16 and No Action Alternative LLT, for both the 16-year period and the drought period modeled 
17 (Appendix 8G, Chloride Table Cl-18). Consequently, water exported intQ the SWP /CVP service area 
18 would generally be of similar or better qualitywith regards to chloride relative to existing 
19 conditions and the No Action Alternative NT and No Action Alternative LL T conditions. 

2 0 Commensurate with the reduced chloride concentrations in water exported to the service area, 
21 reduced chloride loading in the lower San Joaquin River would be anticipated which would likely 
22 alleviate or lessen any expected increase in chloride at Vernalis related to decreased annual average 
23 San Joaquin River flows (see discussionofUpstFeam ofthe Delta). 

2 4 Maintenance of SWP and CVP facilities would not be expected to create new sources of chloride or 
2 5 contribute towards a substantial change in existing sources of chloride in the affected environment. 
26 Maintenance activities wouldnot be expected to cause any substantial change in chloride such that 
2 7 any long-term water quality degradation would occur, thus, beneficial uses would not be adversely 
28 affected anywhere in the affected environment. 

29 CEQA Conclusion: Chloride is not a bioaccumulative constituent, thus any increased concentrations 
3 0 under Alternative 4 LLT '\4/ould not result in adverse chloride ~ioaccumulation effects on aquatic life 
31 or humans. Alternative 4 LLT maintenance would not result in any suostantial changes in chloride 
3 2 concentration upstream of the Delta or in the SWP /CVP service area. Relative to existing conditions, 
3 3 the Alternative 4A LLT would result in substantially increased. chloride concentrations such that 
3 4 frequency of exceedances of the 25 0 mg/L Bay-Delta WQCP objective would increase at the San 
35 Joaquin River at Antioch and at Mallard Slough (by 3% each), and long-term degradation may occur, 
3 6 that may result in adverse effects on the municipal and industrial water supply beneficial use. 
3 7 Relative to the existing conditions, the modeled increased chloride concentrations and degradation 
38 in the western Delta could further contribute, at measurable levels (i.e., over a doubling of 
39 concentration), to the existing 303( d) listed impairment due to chloride in Suisun Marsh for the 
40 protection of fish and wildlife. Based on these findings, this impact is determined to be potentially 
41 significant due to increased chloride concentrations and degradation at western Delta locations and 
42 its effects on municipal and industrial water supply and fish and wildlife beneficial uses. 
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Water Quality 

1 While implementation of Mitigation Measure WQ-7 may reduce this impact, the feasibility and 
2 effectiveness of this mitigation measures is uncertain. Therefore, the mitigation would not 
3 necessarily reduce the impact to a level that would be less than significant. 

4 Mitigation Measure WQ-7: Conduct additional evaluation and modeling of increased 
5 chloride levels and develop and implement phased actions to reduce levels 

6 Please see Mitigation Measure WQ-7 under Impact WQ-7 in the discussion of Alternative 1A. 

7 Impact WQ-8: Effects on chloride concentrations resulting from implementation of CM2-
8 CM22 

9 Under Alternative 4A LLT, the types and geographic extent of effects on chloride concentrations in 
10 the Delta as a result of implementation of the other conservation measures (i.e., CM.2-CM22) would 
11 be similar to, and undistinguishable from, those effects previously described for Alternative 1A LL T. 
12 The conservation measures would present no new direct sources of chloJ;"ide to the affected 
13 environment. Moreover, some habitat restoration conservation me:asures (CM4-10) would occur on 
14 lands within the Delta currently used for irrigated agriculture, thus replacin~agriculturalland uses 
15 with restored tidal wetlands, floodplain, and related channel margin andoff-channel habitats. The 
16 potential reduction in irrigated lands within the Delta may result itt reduced discharges of 
17 agricultural field drainage with elevated chloride concentrations, which would be considered an 
18 improvement compared to existing conditions. 

19 CEQA Conclusion: Implementation of the CM~H:M22 for Alternative 4A LLT would not present new 
2 0 or substantially changed sources of chloridt:l to the affected environment upstream of the Delta, 
21 within Delta, or in the SWP /CVP service area. Replacement of irrigated agricultural land uses in the 
2 2 Delta with habitat restoration conservation me'asures may result in some reduction in discharge of 
23 agricultural field drainage with elevated ch:loride concentrations, thus resultingin improved water 
24 quality conditions. Based on these findings, this impact is considered to be less than Significant. No 
2 5 mitigation is required. 

2 6 Impact WQ-9: Effects on dissolved oxygen resulting from facilities operations and 
27 maintenance (CM!) 

28 Effects of CM1 O'n DO under Alternative 4 are the sameasthose discussed for Alternative 1A LLT. 
29 This impact is consideredto be less than significant. No mitigation is required. 

' 30 ImpactWQ-10:Effects on dissolved oxygen resulting from implementation ofCM2-CM22 

31 Effects of CM2-23 on DO under Alternative 4 are the same as those discussed for Alternative 1A LLT. 
32 This impact is considered to be less than significant. No mitigation is required. 

3 3 Impact WQ-11: Effects on electrical conductivity concentrations resulting from facilities 
34 operations and maintenance (CM1) 

3 5 Upstream of the Delta 

36 For the same reasons stated for the No Action Alternative LLT, EC levels (highs, lows, typical 
3 7 conditions) in the Sacramento River and its tributaries, the eastside tributaries, their associated 
38 reservoirs, and the San Joaquin River upstream of the Delta under Alternative 4 LLT are not 
39 expected to be outside the ranges occurring under existing conditions or would occur under the No 
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Water Quality 

Action Alternative NT and LLT. Any minor changes in EC levels that could occur under Alternative 4 
LL Tin water bodies upstream of the Delta would not be of sufficient magnitude, frequency and 
geographic extent that would cause adverse effects on beneficial uses or substantially degrade water 
quality with regard to EC. 

Delta 

In the Delta region, the changes in frequency of exceedance of Bay-Delta WQCP EC objectives would 
be very similar as that described for Alternative 2A LL T, except that there would be two fewer days 
of exceedance in the San Joaquin River at Jersey Point and five fewer days of exceedance in the San 
Joaquin River at San Andreas Landing (Appendix H, Table EC-4). The change in average EC levels for 
the entire period modeled (1976-1991) and the drought period modeled (1987-1991), relative to 
existing conditions and the No Action Alternative NT and LL T, would either be the same as or ± 1 
f.tmhosjcm different than that described for Alternative 2A LLT (Appendix H, Table EC-15). Average 
EC in Suisun Marsh for the entire period modeled would also be very similar tothat<lescribed for 
Alternative 2A LLT, except in Montezuma Slough at National Steel where average EC would be 0.1 
mS/ em higher than that described for Alternative 2A LLT (AppendixH, Tai::Hes EC-21 through EC-
25). 

SWP/CVP Export Service Area 

In the SWP /CVP Export Service Areas, average EC wouiCfdecreaserelative to existing conditions and 
the No Action Alternative NT and LL T such that there would be no exceedance of the Bay-Delta 
WQCP export area EC objective at the Banks and Jones pumping plants. Alternative 4 LLT would 
improve EC levels in the SWP /CVP ExportServiceAreas. 

CEQA Conclusion: For the reasons described for Alternative 2A LLT, impacts on EG: in the interior 
and southern Delta are considered to be tyot~ntially significant. Impactst~ EC in ~~isun Marsh also 
are considered to be potentially significant. While Mitigation Measure 11 (see Alternative 1A) may 
reduce these impacts, the feasibility and effectiveness of this mitigation measures is un~;ertain. 
Therefore, the available mitigation would not necessarily reduce the impact to a:Jevel that would be 
less than significant. 

ImpactWQ:-;1.2: Eff~cts on electrical conductivity resulting from implementation of CM2-CM22 

Effects of CM2-CM22 onEC under Alternative 4 LLTare the sameas those discussed for Alternative 
1A LL T. This impact is considered to be less than significant. N omitigation is required. 

Impact WQ-13: Effects on mercury concentrations resultingfrom facilities operations and 
maintenance (CM1) 

[Text pending] 

Impact WQ-14: Effects on mercury concentrations resulting from implementation of CM2-23 

[Text pending] 
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Water Quality 

Impact WQ-15: Effects on nitrate concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative 4 LLT would have 
negligible, if any, impact on nitrate concentrations in the rivers and reservoirs upstream of the Delta 
in the Sacramento River watershed relative to existing conditions and the No Action Alternative NT 
and LLT. 

Under Alternative 4 LLT, modeling indicates that long-term annual average flows on the San Joaquin 
River would decrease by an estimated 6%, relative to existing conditions, 5% relative to No Action 
NT, and would remain virtually the same relative to No Action LL T ( crossreference to Modeling Data 
Appendix, CALSIM Flow Data for Vernalis). Given these relatively small decreasesin flows and the 
weak correlation between nitrate and flows in the San Joaquin River (seeN ittate Appendix J Figure 
2), it is expected that nitrate concentrations in the San Joaquin River will be minimally affected, if at 
all, by changes in flow rates under Alternative 4 LL T. 

Any negligible changes in nitrate-N concentrations that may occur itt the water bodies of the affected 
environment located upstream of the Delta would not be of frequeilcy, magnitude and geographic 
extentthat would adversely affect any beneficial uses oi'~substantially degrade the quality of these 
water bodies, with regards to nitrate. 

Delta 

Results of the mixing calculations indicate that under Alternative 4 LL T, relative to existing 
conditions, No Action NT, and No ActionLLT, nitrate concentrations throughout the Delta are 
anticipated to remain low ( <:1.4 mg/L-N) relative te adopted objectives (Nitrite Appendix J Table 16 
and 17). Although changes at specific Delta locations and for specific months ntay be substantial on a 
relative basis, the absolute concentration of nitrate in Delta waters would remain low{ <1.4 mg/L-N) 
in relation to the drinking water MOL of tO mg/L-N, as well as all otherthresholds identified in 
Table XX. Long-term average nitrate concentrations are anticipatedtoremain below 1 mg/L-N at all 
11 assessment locations e'i<cept the San Joaquin River at Buckley Cove, where. long-term average 
concentrations would be somewhat above 1 mg/L-N. Nevertheress, at this location, long-term 
average nitrate concentration would be somewhat reduced.under Alternative 4 LL T, relative to 
existingtonditiohs, similar to the No Action NT, and slightlyincreas:ed relative to the No Action LLT. 
No additionalexceedances of the MCL are anticipated at any location(Nitrate Appendix J Table 16). 
On a monthly average basis and on a long term annual average O<i\Sis, for all modeled years and for 
the drought period (1987 -1991) only, use of assimilative capacity available under existing 
conditions, No Action NT, and No Action LLT, relative to the drinking water MCL of 10 mg/L-N, was 
low or negligible (i.e., <5%) for all locations and months, except San Joaquin River at Buckley Cove in 
August, which showed a 6.4% use of assimilative capacity available under the No Action LLT, for the 
drought period (1987-1991) (Nitrate Appendix J Table 18). 

Nitrate concentrations will likely be higher than the modeling results indicate in certain locations, 
including: (1) in the Sacramento River between Freeport and Mallard Island and other areas in the 
Delta downstream of Freeport that are influenced by Sacramento River water, the increase 
becoming greater with increasing distance downstream, due to conversion of ammonia from the 
SRWTP discharge at Freeport (under ecisting conditions and No Action Alternative NT only, since 
upgrades to SRWTP that substantially reduce ammonia concentrations in the Sacramento River 
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1 downstream of Freeport are assumed in the LLT; see the Ammonia section of this chapter for further 
2 discussion); (2) immediately downstream of wastewater treatment plants that practice nitrification, 
3 but not denitrification (e.g., City of Rio Vista Beach WWTF, Town of Discovery Bay WWTF, City of 
4 Stockton RWCF). 

5 The effect of (1) (above) is expected to be small, on the order of 1 mg/L nitrate as Nor less in the 
6 existing conditions and No Action Alternative NT. This is because the existing increase appears to be 
7 from approximately 0.1 mg/L-N to approximately 0.4-0.5 mg/L-N over this reach, due to 
8 approximately a 1:1 conversion of ammonia-N to nitrate-N (CVWQCB 2010:32). Because this nitrate 
9 is assumed not to be generated under Alternative 4 LL T, average concentrations would be expected 

10 to decrease under Alternative 4 LL Tin this reach of the Sacramento River relative to existing 
11 conditions and the No Action Alternative NT. Regarding number (2) (above), for all such facilities in 
12 the Delta, the Regional Water Boards have issued NPDES permits that allow discharge of wastewater 
13 containing nitrate into the Delta, and under these permits, the State has determined that no 
14 beneficial uses are adversely affected by the discharge, and that the discharger's use of available 
15 assimilative capacity of the water body is acceptable. When dilution is necessary in order for the 
16 discharge to be in compliance with the Basin Plans (which incotporite.the10 mg/L-N MCL by 
17 reference), not all of the assimilative capacity of the receiving water is granted to the discharger. 
18 Thus, limited decreases in flows are not anticipated to result in systemic.exceedances of the MCLs by 
19 these POTWs. Furthermore, NPDES permits are renew~d on a 5::year basis, and thus, if under 
20 changes in flows, dilution was no longer sufficient to maintain nitrate below the MCLin the receiving 
21 water, the NPDES permit renewal process would address such cases. 

2 2 Therefore, any increases in nitrate-N concentrations that may occur at certain locations within the 
2 3 Delta would not be of frequency, magnitUde and geographic extent that would adversely affect any 
24 beneficial uses or substantially degrade the water quality at these locations, with regards to nitrate. 

25 SWP/CVP Export Service Areas 

2 6 Assessment of effects of nitrate iil the SWP and CVP Export Service Areas is based on effects on 
2 7 nitrate-N at the Banks and Jones pumpingplants. 

28 Results of the mixing calculations il)dicate that under Alternative 4 LL T, relative to existing 
29 conditions, No Action NT, and No Action LLT, nitrate concentrations at Banks and Jones pumping 
30 plants are anticipated to decrease on a long-term average annual basis (Nitrate Appendix J Table 16 
31 and 17). During the late summer, particularly in the drought period. assessed, concentrations are 
3 2 expectedto .increase substantially on a relative basis (i.e., >501Yo), but the absolute value of these 
3 3 changes (i.e., ih mg/L-N) is small. Additionally, given the many factors that contribute to potential 
34 algal blooms in the SWP and CVP canals within the Export Service Area, and the lack of studies that 
3 5 have shown a direct relationship between nutrient concerttitations in the canals and reservoirs and 
3 6 problematic algal blooms in these water bodies, there is no basis to conclude that these small (i.e., 
3 7 generally <0.3 mg/L-N), seasonal increases in nitrate concentrations would increase the potential 
38 for problem algal blooms in the SWP and CVP Export Service Area. No additional exceedances of the 
39 MCL are anticipated (Nitrate Appendix J Table 16). On a monthly average basis and on a long term 
40 annual average basis, for all modeled years and for the drought period (1987-1 991) only, use of 
41 assimilative capacity available under existing conditions and No Action NT, relative to the 10 mg/L-
42 N MCL, was negligible for both Banks and Jones pumping plants (Nitrate Appendix J Table 18). 

43 Any increases in nitrate-N concentrations that may occur in water exported via Banks and Jones 
44 pumping plants are not expected to result in an adverse effects to beneficial uses or substantially 
45 degrade the quality of exported water, with regards to nitrate. 
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CEQA Conclusion: There would be no substantial, long-term increase in nitrate-N concentrations in 
the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 
CVP and SWP service areas under Alternative 4 LLT relative to existing conditions. As such, this 
alternative is not expected to cause additional exceedance of applicable water quality 
objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
on any beneficial uses of waters in the affected environment. Because nitrate concentrations are not 
expected to increase substantially, no long-term water quality degradation is expected to occur and, 
thus, no adverse effects to beneficial uses would occur. Nitrate is not 303(d) listed within the 
affected environment and thus any increases than may occur in some areas and months would not 
make any existing nitrate-related impairment measurably worse because no such impairments 
currently exist. Because nitrate is not bioaccumulative, increases that may occur in some areas and 
months would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose 
substantial health risks to fish, wildlife, or humans. This impact is considered to be l.ess than 
significant. No mitigation is required. 

Impact WQ-16: Effects on nitrate concentrations resulting from implementation of CM2-23 

Effects of CM2-23 on nitrate under Alternative 4 LLT are the same as those discussed for Alternative 
1A LLT. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-17: Effects on dissolved organic carbon concentrations resulting from facilities 
operations and maintenance (CM1) 

Upstream of the Delta 

Under Alternative 4 LL T, there would,be,no supstantial change to the sources of DOC within the 
watersheds upstream of the Delta. Moreover, lon:g-term average flow and DOC levels in the 
Sacramento River at Hood and San JoaquinRiver at Vernalis are poorly cmrrelat<rd, Thus changes in 
system operations and resulting reservoir storage levels and river flows would notbe expected to 
cause a substantiallong~terQJ. chan~~ in DOC concentrations in the wate~ bodfes upstream of the 
Delta. Any negligible changes in DOC levels in water bodies upstream.ofthe Delta under Alternative 
4 LL T, relative to existing cQnditioQ.s and the No Action Alternati":e NT and CL T, would not be of 
sufficient frequency:, magnitudeand geographic extent that wou.ld adversely affect any beneficial 
uses or substantiallydegrade the quality of these water bodies, 1A7ith regadis to DOC. 

Delta 

Under Alternalive 4 LLT, the geographic extent of effects.pertaining to long-term average DOC 
concentrations in the Delta would be similar to that previously described for Alternative 1A LL T, 
although the magnitude of predicted long-term change and relative frequency of concentration 
threshold exceedances would be slightly greater. Modeled effects would be greatest at Franks Tract, 
Rock Slough, and Contra Costa PP No.1., where for the 16-year hydrologic period and the modeled 
drought period, long-term average concentration increases rcnging from 0.3-0.4 mg/L would be 
predicted (::::;12% net increase) (Appendix 8K, DOC Table 5). Increases in long-term average 
concentrations would correspond to more frequent concentration threshold exceedances, with the 
greatest change occurring at Rock Slough and Contra Costa PP No. 1locations. For Rock Slough, 
long-term average DOC concentrations exceeding 3 mg/L would increase from 52% under existing 
conditions to 7 4% under the Alternative 4 LL T (an increase from 4 7% to 7 0% for the drought 
period), and concentrations exceeding 4 mg/L would increase from 30% to 36% (32% to 38% for 
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Water Quality 

the drought period). For Contra Costa PP No.1, long-term average DOC concentrations exceeding 3 
mg/L would increase from 52% under existing conditions to 80% under Alternative 4 LLT ( 45% to 
80% for the drought period), and concentrations exceeding 4 mg/L would increase from 32% to 
41% (35% to 42% for the drought period). Relative change in frequency of threshold exceedance for 
other assessment locations would be similar or less. While Alternative 4 LL T would generally lead to 
slightly higher long-term average DOC concentrations (::::;0.4 mg/L) at some municipal water intakes 
and Delta interior locations, the predicted change would not be expected to adversely affect MUN 
beneficial uses, or any other beneficial use. 

In comparison, Alternative 4 LLT relative to the No Action Alternative NT and No Action Alternative 
LL T would generally result in a similar magnitude of change to that discussed for the comparison to 
existing conditions. Maximum increases of 0.3- 0.4 mg/L DOC (i.e., ::::;12%) would .. be predicted at 
Franks Tract, Rock Slough, and Contra Costa PP No.1 relative to No Action Alternative NT, while 
maximum increases at these locations would be slightly less (i.e., between 0.2.:Q.3 rifg/L) when 
compared to No Action Alternative LLT (Appendix 8K, DOC Table 5). Threshold cOncentration 
exceedance frequency trends would also be similar to that discussed fofthe existing condition 
comparison, with exception to the predicted 4 mg/L exceedancefrequency at Buckley Cove. In 
comparison to the No Action Alternative NT, the frequencywhit::h long-term average DOC 
concentrations exceeded 4 mg/L at Buckley Cove would increase from 2.3% to 28% (3 7% to 50% for 
the modeled drought period), with slightly smaller increaseswlien comparing to No Action 
Alternative LL T. While the Alternative 4 LLT would generally lead to slightly higher long-term 
average DOC concentrations at some Delta assessment locations when compared to No Action 
Alternative NT and No Action Alternative LLT C'on.qitions, the"predicted change would not be 
expected to adversely affect MUN benefici~Fuses, or: any other beneficial use, particularly when 
considering the relatively small change iii long• term "annual average concentration. 

As discussed for Alternative 1A, su~staritfal change in ambient DOC concehtrationswould need to 
occur before significant changes in drinking vyater treatment plant design or operations are 
triggered. The increases in long-term average DOC concentrations estimated to occuratvarious 
Delta locations under Alternative 4 are of sufficiently small magnitud~ that they will not require 
existing drinking water trea~ment plants to substantially upgrade treatment for DOC removal above 
levels currently employed. 

Relative to existing, No Action Alternative NT, and No .6\c;tion Altifrnative LL -p; conditions, Alternative 
4 LL T would le<rd to predicted improvements in long-term average DOC concentrations at Barker 
Slough, Banks and Jones pumping plants. At these locations, long-term average DOC concentrations 
would be predicted to decrease by as much as <0.1- 0.5 mg/L, depending on baseline comparison. 

SWP/CVP Export Service Areas 

Under Alternative 4 LL T, modeled long-term average DOC concentrations would decrease at Banks 
and Jones pumping plants for both the modeled 16-year hydrologic period and the modeled drought 
period, relative to existing conditions, No Action Alternative NT, and No Action Alternative LLT. 
Relative to existing conditions, long-term average DOC concentrations at Banks would be predicted 
to decrease by 0.5 mg/L (0.2 mg/L during drought period) (Appendix 8K, DOC Table 5). At Jones, 
long-term average DOC concentrations would be predicted to decrease by 0.4 mg/L ( <0.1 mg/L 
during drought period). Such decreases in long-term average DOC would result in generally lower 
exceedance frequencies for concentration thresholds, although the frequency of exceedance during 
the modeled drought period (i.e., 1987-1991) would be predicted to increase. For the Banks 
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pumping plant during the drought period, exceedance of the 3 mg/L threshold would increase from 
57% under existing conditions to 84% under Alternative 4 LLT, but exceedance of the 4 mg/L 
concentration threshold would decrease slightly. At the Jones pumping plant, exceedance of the 3 
mg/L concentration threshold during the drought period would increase from 72% under existing 
conditions to 88% under Alternative 4 LLT, but unlike at Banks, exceedance of the 4 mg/L threshold 
would increase from 35% to 42%. Comparisons to No Action Alternative NT and No Action 
Alternative LLT yield similar trends, but with slightly smaller magnitude drought period changes. 
Overall, modeling results for the SWP /CVP Export Service Areas predict an overall improvement in 
Export Service Areas water quality, although more frequent exports of >3mg/L DOC water would 
likely occur for drought periods. 

Similar to the discussion pertaining to the No Action Alternative LLT, maintena':rfce of SWP and CVP 
facilities under Alternative 4 LLT would not be expected to create new SOUJ:'Ces of DOC or contribute 
towards a substantial change in existing sources of DOC in the affected area. Maintenance activities 
would not be expected to cause any substantial change in long-term average DOC concentrations 
such that MUN beneficial uses, or any other beneficial use, would be adver~ely affected. 

CEQA Conclusion: Relative to existing conditions, Alternative 4LLTpperatidnand maintenance 
would not result in any substantial change in long-term av~rage DOC concentration upstream of the 
Delta or result in substantial increase in the frequency with which long-term average DOC 
concentrations exceeds 2, 3, or 4 mg/L levels at the 11 assessment locations analyzed for the Delta. 
Modeled long-term average DOC concentrations would increase by no more than 0.4 mg/L at any 
single Delta assessment location (i.e., ::::;12% relative in~rease), with long-term average 
concentrations estimated to remain at or below 4;0 mg/L ~tall Delta locations assessed, with the 
exception of Buckley Cove on the San Joaquin River during the drought period modeled. 
Nevertheless, long-term average conc~ntrationsat Buckley Cove are expected to decrease slightly 
during the drought period,relative to existing conditions. The increases in long•term average DOC 
concentration that could occurwithinthe Delta would not be of sufficient magnitude to adversely 
affect the MUN beneficial use, or any othel' beneficial uses, of Delta waters or waters ofthe SWP /CVP 
Service Area. Because DOC is not bioaccumulative, the increases in lo).:}g-term average DOC 
concentrations would not directly cause bioaccumulative problems i.n aqmitic life or humans. 
Finally, DOC is not causing beneficial use impairments and thus is.not 303(d)listed for any water 
body within the affected environment. Thus, the increases in long-termaver;age DOC that could 
occur at various locations would not make any beneficiaFuse impairment measurably worse. 
Because long-term average DOC concentrations are not expected to increase substantially, no long
term water quality degradation with respect to DOC is expected to occur and, thus, no adverse 
effects on benefil:;ial uses would occur This impact is consideredto be less than significant. No 
mitigation is required. 

Impact WQ-18: Effects on dissolved organic carbon concentrations resulting from 
implementation of CM2-CM22 

Conservation components proposed under Alternative 4 would be the same as those proposed 
under Alternative 1A. As such, effects on DOC resulting from the implementation of CM2-CM22 
would be similar to that previously discussed for Alternative 1A LL T. In summary, conservation 
measures CM4-CM7 and CM10 could contribute substantial amounts of DOC to raw drinking water 
supplies, largely depending on final design and operational criteria for the related wetland and 
riparian habitat restoration activities. Substantially increased long-term average DOC in raw water 
supplies could lead to a need for treatment plant upgrades in order to appropriately manage DBP 
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Water Quality 

1 formation in treated drinking water. This potential for future DOC increases would lead to 
2 substantially greater associated risk of long-term adverse effects on the MUN beneficial use. 

3 CEQA Conclusion: Effects of CM4-CM7 and CM10 on DOC under Alternative 4 LLT would be similar 
4 to those discussed for Alternative 1A LL T. Similar to the discussion for Alternative 1A, this impact is 
5 considered to be significant and mitigation is required. It is uncertain whether implementation of 
6 Mitigation Measure WQ-18 would reduce identified impacts to a less than significant level. Hence, 
7 this impact could remain significant after mitigation. 

8 Mitigation Measure WQ-18: Design wetland and riparian habitat features to minimize 
9 effects on municipal intakes 

10 Please see Mitigation Measure WQ-18 under Impact WQ-18 in the discussionof Alternative 1A. 

11 Impact WQ-19: Effects on pathogens resulting from facilities operations and maintenance 

12 Effects of CM1 on pathogens under Alternative 4 are the same as those discussed for Alternative 1A 
13 LL T. This impact is considered to be less than significant. No mitigation is required. 

14 Impact WQ-20: Effects on pathogens resulting from implementation of CM2-CM22 

15 Effects of CM2-CM22on pathogens under Altetnative 4 !ire the same as those discussed for 
16 Alternative 1A LLT. This impact is considered to be less tlian significant. No mitigation is required. 

17 Impact WQ-21: Effects on pesticide concentrations resulting from facilities operations and 
18 maintenance (CM1) 

19 Upstream of the Delta 

2 0 For the same reasons stated ror the Nn Action Alternative LL T, under Alternative 4.LLT no specific 
21 operations or maintenance activityof the .. SWP or CVP would substantially,drive a charrgein 
2 2 pesticide use, and thus pesticide sources would remain unaffected upstream oFthe Delta. 
2 3 Nevertheless, changes in the timing and magnitude of reservoir releases could have an effect on 
24 available dilution capacitY along river segments such as the Sacramento, Feath~r, American, and San 
25 Joaquin R~vers. 

26 Under Alternative 4 LLT,winter (November -March) and summer (April-October) season average 
27 flow rateso.n the Sacramento River at Freeport, American River at Ntmbus, Feather River at 
2 8 Thermalito and .. the San Joaquin River at Vernalis would change. Relative to existing condition, No 
29 Action Alternative NT and No Action Alternative LLT, seasonal average flow rates on the Sacramento 
3 0 would decrease no more than 5% during the summer and 4% during the winter relative to existing 
31 conditions (Appendix 8L, Seasonal average flows Tables 1-4). On the Feather River, average flow 
3 2 rates would decrease no more than 2% during the summer and winter, while on the American River 
3 3 average flow rates would decrease by as much as 15% in the summer but would increase by as 
34 much as 9% in the winter. Seasonal average flow rates on the San Joaquin River would decrease by 
35 as much as 12% in the summer, but increase by as much as 3% in the winter. For the same reasons 
3 6 stated for the No Action Alternative LLT, decreased seasonal average flow of ::::;15% is not considered 
3 7 to be of sufficient magnitude to substantially increase pesticide concentrations or alter the long-
38 term risk of pesticide-related toxicity to aquatic life, nor adversely affect other beneficial uses of 
39 water bodies upstream of the Delta. 
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Water Quality 

Delta 

Sources of diuron, OP and pyrethroid insecticides to the Plan Area include direct input of surface 
runoff from in-Delta agriculture and Delta urbanized areas as well inputs from rivers upstream of 
the Delta. Similar to Upstream of the Delta, CVP /SWP operations would not affect these sources. 

Under Alternative 4 LL T, the distribution and mixing of Delta source waters would change. Percent 
change in monthly average source water fraction were evaluated for the modeled 16-year (1976-
1991) hydrologic period and a representative drought period (1987 -1991 ), with special attention 
given to changes in San Joaquin River, Sacramento River and Delta Agriculture sources water 
fractions. Relative to existing conditions, under Alternative 4 LLT modeled San Joaquin River 
fractions would increase greater than 10% at Buckley Cove (drought period only), Franks Tract, 
Rock Slough, and Contra Costa PP No.1 (Appendix 8D, Source Water Fingerprinting). At Buckley 
Cove, San Joaquin River source water fractions when modeled for the drought period would 
increase 16% in August. At Franks Tract, source water fractions when modeled for the 16-year 
hydrologic period would increase 13-17% during October through November and February through 
April. At Rock Slough, modeled San Joaquin River source water fractions would increase 11-24% 
duringSeptemberthrough March (11-15% during October andNovemberofthe modeled drought 
period). Similarly, modeled San Joaquin River fractions at Contra Costa Pumping Plant No.1 would 
increase 10-24% during October through April (11-13%'tluring Oct()be'r and November of the 
modeled drought period). While the modeled 24% increases ofSan Joaquin River Fraction at Rock 
Slough and Contra Costa PP No.1 in November are considerable, the resultant net fraction would be 
::::;30%. Relative to existing conditions, there would be no mod~led increases in Sacramento River 
fractions greater than 13% (with exception tp Banks andlones, discussed below) and Delta 
agricultural fractions greater than 8%. \hesemodel'edchanges in the source water fractions of 
Sacramento, San Joaquin and Delta agriculture water are not of sufficient magnitude to substantially 
alter the long-term risk of pesticide~ related toxicity to aquatic life, nor adversely affect other 
beneficial uses of the Delta. 

When compared to No Acti:onAlternativeNT and No Action Alternative LLT, changes in source 
water fractions would be similar in season, geographic extent, and magnitt).de to those discussed for 
existing conditions with e.x~eptionto Buckley Cove. At Buckley Cove; modeled San Joaquin River 
fractions \Nould inctease 16o/o inJuly (33% for the modeled drotight period) and 25% ( 48% for the 
modeled drought pl:!riod) in August when comparedtoNo f\ct1on ~lternathte LLT (Appendix 8D, 
Source Water Fingerprinting). These increases would primarily balance through decreases in 
Sacramento.Rtver water and eastside tributary wat~rs, and as a result the San Joaquin River would 
account for as/much as 75% of the total source water volume at Buckley Cove in July and August (as 
much as 60% for 1:<he modeled drought period). While thesourc:ewater and potential pesticide 
related toxicity co-occurrence predictions do not mean adverse effect would occur, such 
considerable modeled increases in summer source water fraction at Buckley Cove could 
substantially alter the long-term risk of pesticide-related toxicity to aquatic life, given the apparent 
greater incidence of pesticides in the San Joaquin River. 

These predicted adverse effects on pesticides relative to No Action Alternative LL T fundamentally 
assume that the present pattern of pesticide incidence in surface water will occur at similar levels 
into the future. In reality, however, the makeup and character of the pesticide use market in the late 
long-term (i.e., the year 2060) will not be exactly as it istoday. Current use of chlorpyrifos and 
diazinon is on the decline with their replacement by pyrethroids on the rise, yet in this assessment it 
is the apparent greater incidence of diazinon and chlorpyrifos on the San Joaquin River that serves 
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Water Quality 

as the basis for concluding that substantially increased San Joaquin River source water fraction 
would correspond to an increased risk of pesticide-related toxicity to aquatic life. By 2060, however, 
alternatives pesticides, such as neonicitinoids and biologicals, will likely be a more substantial 
contributing part of the existing mix of pesticides, and perhaps more prominent. The trend in the 
development of future-use pesticides is towards reduced risk pesticides, including more 
biopesticides, with greater targeted specificity, fewer residues, and lower overall non-target toxicity. 
By 2060 existing chlorpyrifos and diazinon TMDLs for the Sacramento and San Joaquin Rivers will 
have been in effect for more than 50 years. Moreover, it is reasonable to expect that CWA section 
303(d) listings and future additional listings will have developed TMDLs by 2060. To the extent 
these existing and future TMDL's address current and future-use pesticides, a greater degree of 
pesticide related source control can be anticipated. Nevertheless, forecasting whether these various 
efforts will ultimately be successful at resolving current pesticide related impairments requires 
considerable speculation. While the fundamental assumptions that have gUided this assessment of 
pesticides may be somewhat altered by 2060, these assumptions are informed by actual studies and 
monitoring data collected from the recent past and, therefore, judging project alternative effects in 
the future remain most accurate through use of these informed assumptions rather than based on 
assumptions founded upon future speculative conditions. 

SWP/CVP Export Service Areas 

Assessment of effects in SWP /CVP Export Service Areas it:> based on effects seen in the Plan Area at 
the Banks and Jones pumping plants. Under Alternative 4"LLT, Sacramento River source water 
fractions would increase substantially at both+Banks and Jones pumping plants relative to existing 
conditions, No Action Alternative NT and No Actio:i:iAlternative LLT (Appendix 8D, Source Water 
Fingerprinting). At Banks pumping plallt,Sacramenfbsource water fractions would generally 
increase from 23-50% for the period ol'JanuarythroughJune (24-25% forMarch through April of 
the modeled drought period) and at Jones pumping plant Sacramento s<:mrce waterfractions would 
generally increase from 34-58% for the periqg of January through June (1~~)-:49% for February 
through May of the modeled drought period). These increases in Sacramentosource wafer fraction 
would primarily balance through equivalent decreases in San Joaquin River water. Based on the 
general observation that San Joaquin River, in comparison to the Satrame.nto River, is a greater 
contributor of OPirrsecticide~ i~ terms of greater frequency of incidence .. and presence at 
concentrations exceeding wafer quality benchmarks, modeled increases in Sacramento River 
fraction at Banks and Jones would generally represent an improvement in export water quality 
respective to p~sticides. 

CEQA Conclusion: Relative to existing conditions, the Alternative 4 LL T would not result in any 
substantial change in long-term average pesticide concentration or result in substantial increase in 
the anticipated frequency with which long-term average pesticide concentrations would exceed 
aquatic life toxicity thresholds or other beneficial use effect thresholds upstream of the Delta, at the 
11 assessment locations analyzed for the Delta, or the SWP /CVP service area. Numerous pesticides 
are currently used throughout the affected environment, and while some of these pesticides may be 
bioaccumulative, those present-use pesticides for which there is sufficient evidence for their 
presence in waters affected by SWP and CVP operations (i.e., diazinon, chlorpyrifos, diuron, and 
pyrethroids) are not considered bioaccumulative, and thus changes in their concentrations would 
not directly cause bioaccumulative problems in aquatic life or humans. Furthermore, while there are 
numerous 303( d) listings throughout the affected environment that name pesticides as the cause for 
beneficial use impairment, the modeled changes in upstream river flows and Delta source water 
fractions would not be expected to make any of these beneficial use impairments measurably worse. 
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Because long-term average pesticide concentrations are not expected to increase substantially, no 
long-term water quality degradation with respect to pesticides is expected to occur and, thus, no 
adverse effects on beneficial uses would occur. This impact is considered to be less than significant. 
No mitigation is required. 

Impact WQ-22: Effects on pesticide concentrations resulting from implementation of CM2-
CM22 

Conservation components proposed under Alternative 4 would be the same as those proposed 
under Alternative 1A. As such, effects on pesticides resulting from the implementation of CM2-
CM22would be similar to that previously discussed for Alternative 1A LLT. In summary, CM13 
proposes the use of herbicides to control invasive aquatic vegetation around habitat restoration 
sites. Herbicides directly applied to water could include adverse effects on non-target aquatic life, 
such as aquatic invertebrates and beneficial aquatic plants. As such, aquaticlife toxicity objectives 
could be exceeded with sufficient frequency and magnitude such that1Jeneficial uses would be 
impacted. 

CEQA Conclusion: Effects of CM2-CM22on pesticides under Alterna.ti;ve 4 LL Tare the similar as 
those discussed for Alternative 1A LLT. Potential environmental effects related only to CM13 are 
considered to be significant. Mitigation is required. Whil~ Miti:gation.Measure WQ-22 is available to 
partially reduce this impact of pesticides, no fe<tsible mitigation is available that would reduce it to a 
level that would be less than significant. ········ 

Mitigation Measure WQ-22: Implement least toxic integrated pest management strategies 

Please see Mitigation Measure WQ-22 under Impa.Ct WQ-22 in the discussion of Alternative 1A. 

Impact WQ-23: Effects on phosphorus C()ncenttations resulting from facUlties operations and 
maintenance (CM1) 

"'l, 

Effects of water facilities and operations (CM 1) on phosphorus levels in water bo.dies of the affected 
environment under Alternativ~ 3 LL T would be very similar (i.e., nearly the same) as those 
discussed for Alternative 1A LLT. Consequently, the environmental conseque~ces to phosphorus 
levels discu~sed in detail for Alternative 1A LLT also adequately represent tb:e'effects under 
Alternat.i_ve 3LhT. Based on this finding, this impact. _.i~ considered to be lessthan significant. No 

""" ,"",, """"""" 

mitigatio~ ·is required. 

Impact WQ-24~ Effects on phosphorus concentrations resulting from implementation of CM2-
CM22 

Effects of CM2-23 on phosphorus levels in water bodies of the affected environment under 
Alternative 4 LL T would be very similar a.e., nearly the same) as those discussed for Alternative 1A 
LLT. Consequently, the environmental consequences to phosphorus levels from implementing CM2-
CM22 discussed in detail for Alternative 1A LLT also adequately represent the effects of these same 
actions under Alternative 4 LLT. Based on this finding, this impact is considered to be less than 
significant. No mitigation is required. 
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1 Impact WQ-25: Effects on selenium concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 [Note to Lead Agencies: This assessment is in preparation]. 

4 Impact WQ-26: Effects on selenium concentrations resulting from implementation of CM2-
5 CM22 

6 [Note to Lead Agencies: This assessment is in preparation]. 

7 ImpactWQ-27: Effects on trace metal concentrations resulting from facilities operations and 
8 maintenance (CM1) 

9 Upstream of the Delta 

10 For the same reasons stated for the No Action Alternative LLT, Alternative 4 LLTwol.dd result in 
11 negligible, and likely immeasurable, increases in trace metal concentrations in the rivers and 
12 reservoirs upstream of the Delta, relative to existing conditions! No Action NT and No Action LLT. 
13 Effects due to the operation and maintenance of the conveyance facilitiesare expected to be 
14 immeasurable, on an annual and long-term average basis. As such, the Alternative 4 would not be 
15 expected to substantially increase the frequency with which applicable Basin Plan objectives or CTR 
16 criteria would be exceeded in water bodies of the affected environment located upstream of the 
17 Delta or substantially degrade the quality of these water bodies, with regard to trace metals. 

18 Delta 

19 For the same reasons stated for the No Aiction Alternative LLT, Alternative 4 LLT would not result in 
20 substantial increases in trace metal concentrations in the Delta relative to existing conditions, No 
21 Action NT, and No Action LLT, .Effects duetc;>. the operation and maintenance of the conveyance 
2 2 facilities are expected to be negligible, on lorig-term average basis. As such, Alternative 4 vvould not 
2 3 be expected to substantially increase the frequency with which applicableB;;isin Plan objectives or 
24 CTR criteria would be exceeded in tile Delta or substantially degrade the quality of Delta waters, 
2 5 with regard to trace met<ils. 

26 SWP/CVPExport Service Areas 

27 For the same re.asons s'tated for the No Action Alternative Lt T,Alternative 4 LLT would not result in 
28 substantial increases in trace metal concentrations in the wat~rexpoH:ed from the Delta or diverted 
29 from the Sacram.ento River through the proposed conveyance facilities. As such, there is not 
3 0 expected to be substantial changes in trace metal concentrations in the SWP /CVP export service 
31 area waters under Alternative 4, relative to existing conditions, No Action NT, and No Action LLT. As 
3 2 such, Alternative 4 would not be expected to substantially increase the frequency with which 
3 3 applicable Basin Plan objectives or CTR criteria would be exceeded in the water bodies of the 
34 affected environment in the SWP and CVP Service Area or substantially degrade the quality of these 
3 5 water bodies, with regard to trace metals. 

36 CEQA Conclusion: There would be no substantial long-term increase in trace metal concentrations 
3 7 in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the SWP /CVP export 
38 service area waters under Alternative 4 relative to existing conditions. As such, this alternative is 
39 not expected to cause additional exceedance of applicable water quality objectives by frequency, 
40 magnitude, and geographic extent that would cause adverse effects on any beneficial uses of waters 
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Water Quality 

1 in the affected environment. Because trace metal concentrations are not expected to increase 
2 substantially, no long-term water quality degradation for trace metals is expected to occur and, thus, 
3 no adverse effects to beneficial uses would occur. Furthermore, any negligible changes in long-term 
4 trace metal concentrations that may occur in water bodies of the affected environment would not be 
5 expected to make any existing beneficial use impairments measurably worse. The trace metals 
6 discussed in this assessment are not considered bioaccumulative, and thus would not directly cause 
7 bioaccumulative problems in aquatic life or humans. This impact is considered to be less than 
8 significant. No mitigation is required. 

9 Impact WQ-28: Effects on trace metal concentrations resulting from implementation of CM2-
10 CM22 

11 Conservation components proposed under Alternative 4 would be the same as those proposed 
12 under Alternative 1A. As such, effects on trace metals resulting from theimpl~J;llentation of CM2-
13 CM22 would be similar to that previously discussed for Alternative 1A.As they pertain to trace 
14 metals, implementation of CM2-CM22 would not be expected to adversely affect beneficial uses of 
15 the affected environment or substantially degrade water qualit;ywith respect to trace metals. 

16 CEQA Conclusion: Implementation of CM2-CM22 under Alternative 4 would not cause substantial 
17 long-term increase in trace metal concentrations in the rivers and rese!Woirs upstream of the Delta, 
18 in the Delta Region, or the SWP /CVP export service an~a.As such, this alternative is not expected to 
19 cause additional exceedance of applicable water quality objectivesby frequency, magnitude, and 
2 0 geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 
21 environment. Because trace metal concentrations are note.xpected to increase substantially, no 
2 2 long-term water quality degradation fodtace metals is expected to occur and, thus, no adverse 
2 3 effects to beneficial uses would occur. Furthermore, any negligible changes in long-term trace metal 
2 4 concentrations that may occur thro1.1ghoutthe affe.cted environment would no toe expected to make 
2 5 any existing beneficial use impairments measurably worse. The trace metals discussed in this 
2 6 assessment are not considered bloaccumulative, and thus would not directly C<!use bioaq::Umulative 
27 problems in aquatic life or humans. Tpis impact is considered to be less than significant. No 
28 mitigation is required. 

29 Impact WQ-29: f:.ffects on TSS and turbidity resulting from facilities operations and 
30 maintenance {CM1j 

31 Effects ofCM1.on TSS and turbidity under Alternative4 are thesameq.s those discussed for 
3 2 Alternative iA LLT. This impact is considered to be less than sig~ificant. No mitigation is required. 

3 3 Impact WQ-30: Effects on TSS and turbidity resulting from implementation of CM2-CM22 

34 Effects of CM2-CM22on TSS and turbidity under Alternative 4 are the same as those discussed for 
3 5 Alternative 1A LL T. This impact is considered to be less than significant. No mitigation is required. 

36 ImpactWQ-31: Water quality effects resulting from construction-related activities 

3 7 The conveyance features for CM 1 under Alternative 4 would be very similar to those discussed for 
3 8 Alternative 1A. The primary difference between Alternative 4 and Alternative 1A is that under 
39 Alternative 4, the fewer number of intakes would result in a reduced level of construction activity. 
40 However, construction techniques and locations of major features of the conveyance system within 
41 the Delta would be similar. The remainder of the facilities constructed under Alternative 4, including 
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1 conservation measures CM2-CM22, would be very similar to, or the same as, those to be constructed 
2 for Alternative 1A. 

3 The types and magnitude of potential construction-related water quality effects associated with 
4 implementation of conservation measures CM1-CM22 under Alternative 4 would be very similar to 
5 the effects discussed for Alternative 1A LL T, and the effects anticipated with implementation of 
6 CM2-CM22 would be essentially identical. Nevertheless, the construction ofCM1 with the 
7 environmental commitments and agency permitted construction requirements and BMPs would 
8 result in the potential water quality effects being largely avoided and minimized. The specific 
9 environmental commitments that would be implemented under Alternative 4 would be similar to 

10 those described for Alternative 1A. Consequently, relative to existing conditions, Alternative 4 LL T 
11 would not be expected to cause exceedance of applicable water quality objectives/ criteria or 
12 substantial water quality degradation with respect to constituents of concern, andthus would not 
13 adversely affect any beneficial uses upstream of the Delta, in the Delta, or in the SWP and CVP 
14 service area. 

15 CEQA Conclusion: Construction-related contaminant dischargescwould be temporary and 
16 intermittent in nature and would involve negligible, if any, discharges o:fbioad:umulative or 303(d) 
17 listed constituents to water bodies of the affected environment. As such"~onstruction activities 
18 would not contribute measurably to bioaccumulation oftonh!min<rntsin organisms or humans or 
19 cause 303(d) impairments to be discernibly worse. Because environmental commitments would be 
2 0 implemented under Alternative 4 LLT for construction-related activities along with agency-issues 
21 permits that also contain construction require~ents t(} protect water quality, the construction-
2 2 related effects would not be expected to cause or contribut.e to a substantial increased frequency of 
2 3 exceedances of water quality objectives~ criteria relative to existing conditions, or substantially 
2 4 degrade water quality with respect to t:lie constituents of concern on a long-term average basis, and 
25 thus would not adversely affect any beneficial uses in water bodies upstream oftlie Delta, within the 
2 6 Delta, or in the SWP and CVP service area. Based on these findings, this impact is determined to be 
27 less than significant. No mitigation is required. 

28 

29 

8.3.4.8 Alternative 5-Dual Conveyance with Tt.fnnel andfntake (3,000 
cfsi Operatiot1al Scenario C) 

3 0 AlternativeS would convey up to 3,000 cfs of water from the north Delta to the south Delta through 
31 pipelines/tunnels from hn.e screened intake on the .. east bank of the S(!cramento River between 
3 2 Clarksburgarrd Walnut Grove A new Byron Tract Fare bay, adjac-ent to and south of Clifton Court 
33 Forebay, would be constructed which would provide water to the south Delta pumping plants. 
34 Water supply and conveyance operations would follow the guidelines described as Scenario C, 
3 5 which includes fall X2. Conservation measures 2-23 (CM2-23) would be implemented under this 
3 6 alternative, and would be the same as those under Alternative 1A with the exception of CM 4, which 
3 7 would involve 25,000 acres of tidal habitat restoration instead of 65,000 acres under the other 
38 action alternatives. See Chapter 3, Description of Alternatives, for additional details on Alternative 5. 
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Water Quality 

1 Impact WQ-1: Effects on ammonia concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 Upstream of the Delta 

4 For the same reasons stated for the No Action Alternative LLT, Alternative 5 LLT would have 
5 negligible, if any, effect on ammonia concentrations in the rivers and reservoirs upstream of the 
6 Delta relative to existing conditions and the No Action Alternative NT and LLT. Any negligible 
7 increases in ammonia -N concentrations that could occur in the water bodies of the affected 
8 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
9 extent that would adversely affect any beneficial uses or substantially degrade the quality of these 

10 water bodies, with regard to ammonia. 

11 Delta 

12 Assessment of effects of ammonia under Alternative 5 LL T is the same as discussectunder 
13 Alternative 1A, except that because flows in the Sacramento River at Freeport are different between 
14 the two alternatives, estimated monthly average and long term annual average predicted ammonia-
15 N concentrations in the Sacramento River downstream of Freeport are different. 

16 As Table 8-58 shows, estimated ammonia-N concentrations In the Sa.cramento River downstream of 
17 Freeport (upon full mixing of the SRWTP discharge with river water) under Alternative 5 LLT and 
18 the No Action Alternative LLT are expected to be sfmilar. Minor increases in ammonia-N 
19 concentrations would occur during July through September, November hrough January, and in 
2 0 April, and remaining months would be unchangedorhavea minor decrease. Annual average 
21 concentrations would be the same underlJoth Alterilative 5 LL T and the No Action Alternative LL T. 

2 2 Moreover, the estimated concentrations downstream of Freeport under Alternative 5 LL T would be 
2 3 similar to existing source water concentrations for the San Francisco Bay and SanJoaquin River. 
24 Consequently, changes in source water fraction anticipated under AlternativeS Lt:t,.relative to the 
25 No Action Alternative LLT, are not expected to substantially increase ammonta.concentrations at 
2 6 any Delta locations. 

27 Table 8-58. Estimated Ammohia-N (rng-L as N) Concentrations in th"E! Sacramento River Downstream of 
2 8 the Sacrame~to Regional Wastewaster Treatment Plant for the No Action Alternative LL T and 
2 9 Alternative 5 LL T 

30 

Annual 
Oct Nov Dec Jan Feb Mar Apr May _Jun Jul Aug Sep Average 

No Action 
Alternative 0.081 0.073 0.061 0.055 0.053 0.055 0.061 0.01{) 0.072 0.064 0.072 0.069 0.063 
LLT 

~l~~~ative 0.079 0.076 0.062 0.056 0.053 0.055 0.062 0.069 0.069 0.065 0.076 0.072 0.063 

31 Any negligible increases in ammonia-N concentrations that could occur at certain locations in the 
3 2 Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
3 3 beneficial uses or substantially degrade the water quality at these locations, with regards to 
34 ammonia. 
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Water Quality 

SWP/CVP Export Service Areas 

The assessment of effects on ammonia in the SWP /CVP Export Service Area is based on assessment 
of ammonia-N concentrations at Banks and Jones pumping plants. Similar to the discussion for 
Alternative 1A, under Alternative 5 for areas of the Delta that are influenced by Sacramento River 
water, including Banks and Jones pumping plants, ammonia-N concentrations are expected to 
decrease, relative to existing conditions and No Action Alternative NT. This decrease in ammonia-N 
concentrations for water exported via the south Delta pumps is not expected to result in an adverse 
effects on beneficial uses or substantially degrade water quality of exported water, with regards to 
ammonia. 

Furthermore, as discussed above for the PlanArea, for all areas of the Delta, including Banks and 
Jones pumping plants, ammonia-N concentrations are not expected to be substantially different 
under Alternative 5 LLT, relative to No Action Alternative LLT. Any negligible increases in ammania
N concentrations that could occur at Banks and Jones pumping plants would not be of frequency, 
magnitude and geographic extent that would adversely affect any beneficial uses or substantially 
degrade the water quality at these locations, with regards to ammonia. 

CEQA Conclusion: There would be no substantial, long-term increas..e in ammonia-N concentrations 
in the rivers and reservoirs upstream of the Delta, in 1he J>lan Area, or thewaters exported to the 
CVP and SWP service areas under Alternative ~LLT relative toe.xisting conditions. As such, this 
alternative is not expected to cause additional exceedaiH:e of applicable water quality 
objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
on any beneficial uses of waters in the affectedemrironment. Because ammonia concentrations are 
not expected to increase substantially, no long-term water quality degradation is expected to occur 
and, thus, no adverse effects on beneficial useswould occur. Ammonia is not 303(d) listed within the 
affected environment and thus anyminorincreases than could occur in some areas would not make 
any existing ammonia -related impairment measurably worse because no suchimpq.irments 
currently exist. Because ammonia-N is not bidaccumulative, minor increases that could occur in 
some areas would not bioaccumul<l;te to g(eater levels in aquatic organisms that would, in turn, pose 
substantial health risks to fisl:l; wildlife, or humans. This impact is considered to be less than 
significant. No mitigation isrequired. 

Impact WQ~2: Effects on ammonia concentrations resulting from implementation of CM2-
CM22 

Effects of CM2-CM2 2on ammonia under Alternative 5 LL T are the same as those discussed for 
Alternative lA LLT. This impact is considered to be l~ss than sig~ificant. No mitigation is required. 

Impact WQ-3:Effects on boron concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Effects ofCM1 on boron under Alternative SA LLT in areas upstream of the Delta would be very 
similar to the effects discussed for Alternative 1A LLT. There would be no expected change to the 
sources of boron in the Sacramento and east-side tributary watersheds, and resultant changes in 
flows from altered system-wide operations would have negligible, if any, effects on the 
concentration of boron in the rivers and reservoirs of these watersheds. The modeled long-term 
annual average lower San Joaquin River flow at Vernalis would decrease slightly compared to 
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Water Quality 

existing conditions and the No Action Alternative NT, and would be similar compared to the No 
Action Alternative LLT. The reduced flow would result in possible increases in long-term average 
boron concentrations of up to about 3% relative to the existing conditions and No Action Alternative 
NT conditions. The increased boron concentrations would not increase the frequency of 
exceedances of any applicable objectives or criteria and would not be expected to cause further 
degradation at measurable levels in the lower San Joaquin River, and thus would not cause the 
existing impairment there to be discernibly worse. Consequently, Alternative SA LLT would not be 
expected to cause exceedance of boron objectives/criteria or substantially degrade water quality 
with respect to boron, and thus would not adversely affect any beneficial uses of the Sacramento 
River, the east-side tributaries, associated reservoirs upstream of the Delta, or the San Joaquin River. 

Delta 

Effects of CM1 on boron under Alternative SA LLT in the Delta would be very similar to the effects 
discussed for Alternative 1A LL T. Relative to the existing conditions, No Action Alternative NT, and 
No Action Alternative LLT, Alternative SA LLT would result in increasedlong-term average boron 
concentrations for the 16-year period modeled at interior and western. Deft~ locations(by as much 
as 7% at the SF Mokelumne River at Staten Island, 2% at the San Jo(i(;}Uin River at Buckley Cove, S% 
at Franks Tract, S% at Old River at Rock Slough, and 3% at the Sacramento River at Emma ton) 
(Appendix SF, Table Bo-14). Implementation of tidal habitat restoration under conservation 
measure CM 4 also may contribute to increased boron concentrations at western Delta assessment 
locations, and thus would not be anticipated to substantially affect agricultural diversions which 
occur primarily at interior Delta locations. TheJong-term annual average and monthly average 
boron concentrations, for either the 16-yea,rperidd or drought period modeled, would never exceed 
the 2,000 ~g/L human health advisory objechve (i.e.,'for children) or SOO ~g/L agricultural objective 
at any of the eleven Delta assessment locations, which represents no change from the existing 
conditions and No Action Alternative. NT and LLT conditions (AppendixSF, TableBo-3). Reductions 
in long-term average assimil;3:tive capacity of;u.p to 4% at interior Delta loca.tiuns (i.e., Franks Tract 
and Old River at Rock Slough) ~Ould be small with respectto the SOO ~g/Lagricultural objective 
(Appendix SF, Table Bo-lS).However, because the absolute boron concentrations would still be well 
below the lowest SOO ~g/L objective for the protection of the agricultural beneficial use under 
Alternative SA LLT, the levels of?oron degradation would not b~. of sufficient magnitude to 
substantialiyincrease the risk of exceeding objectives or cause adverse effects to municipal and 
agricultural wat~r supply beneficial uses, or any other beneficial uses, in the Delta (Appendix SF, 
Figure Bd-'3). 

SWP/CVP ExpotfService Areas 

Effects of CM 1 on boron under Alternative SA LL T in the Delta would be very similar to the effects 
discussed for Alternative 1A LL T. Under Alternative SA LLT, long-term average boron 
concentrations would decrease by as much as 2S% at the Banks Pumping Plant and by as much 27% 
at Jones Pumping Plant relative to existing conditions, No Action Alternative NT, and No Action 
Alternative LLT (Appendix SF, Table Bo-14). Commensurate with the decrease in exported boron 
concentrations, boron concentrations in the lower San Joaquin River may be reduced and would 
likely alleviate or lessen any expected increase in boron concentrations at Vernalis associated with 
flow reductions (see discussion of Upstream of the Delta), as well locations in the Delta receiving a 
large fraction of San Joaquin River water. Reduced export boron concentrations also may contribute 
to reducing the existing 303(d) impairment in the lower San Joaquin River and associated TMDL 
actions for reducing boron loading. 
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Water Quality 

1 Maintenance of SWP and CVP facilities under Alternative SA LL T would not be expected to create 
2 new sources of boron or contribute towards a substantial change in existing sources of boron in the 
3 affected environment. Maintenance activities would not be expected to cause any substantial 
4 increases in boron concentrations or degradation with respect to boron such that objectives would 
S be exceeded more frequently, or any beneficial uses would be adversely affected anywhere in the 
6 affected environment. 

7 CEQA Conclusion: Boron is not a bioaccumulative constituent, thus any increased concentrations 
8 under Alternative SA LL T would not result in adverse boron bioaccumulation effects to aquatic life 
9 or humans. Relative to existing conditions, Alternative SA LL T would not result in any substantial 

10 increases in boron concentration upstream of the Delta. Alternative SA LL T maintenance also would 
11 not result in any substantial increases in boron concentrations in the affected environment. Relative 
12 to existing conditions, Alternative SA LLT would not result in substantially increased boron 
13 concentrations such that frequency of exceedances of municipal and agricultural water supply 
14 objectives would increase. The levels of boron degradation that may occur under Alte:rnative SA LL T 
1S would not be of sufficient magnitude to cause substantially increased risk for adverse effects to 
16 municipal or agricultural beneficial uses within the affected environment. Long-term average boron 
17 concentrations would decrease in Delta water exports to the SWP and CVP service area, which may 
18 contribute to reducing the existing 303( d) impairment ofagricultural beneficial uses in the lower 
19 San Joaquin River. Based on these findings, this ~mpactis. determined to be less than significant. No 
20 mitigation is required. 

21 Impact WQ-4: Effects on boron concentrat;ions resulp.ngfrom implementation of CM2-CM22 

22 Effects of CM2-CM22 on boron under Alternative SA LLT are the same as those discussed for 
2 3 Alternative 1A LLT. This impact is corisfderedto be less than significant. No mitigation is required. 

24 ImpactWQ-5: Effects on bromidee~ncentrations resulting from facilities operations and 
2S maintenance (CM1) 

2 6 Upstream of the Delta 

2 7 Under Alternative SLLT there would be no expected change to the sources ofbromide in the 
2 8 SacrameJ:lto and eastside tributary watersheds. Bromide loading in these.watersheds would remain 
29 unchanged and resultant changes in flows form altetea system~wide operations under AlternativeS 
3 0 LL T wouldhave;negligible, if any, effects on the concentration of bromide in the rivers and 
31 reservoirs of these watersheds. Consequently, AlternativeS LL Twould not be expected to adversely 
3 2 affect the MUN beneficial use, or any other beneficial uses, of the Sacramento River, the eastside 
33 tributaries, or their associated reservoirs upstream of the Delta. 

34 Under AlternativeS LLT, modeling indicates that long-term annual average flows on the San Joaquin 
3S River would decrease by 6%, relative to existing conditions, S% relative to No Action Alternative NT, 
3 6 and would remain virtually the same relative to No Action Alternative LL T. Similar to the No Action 
3 7 Alternative LL T, these decreases in flow would result in possible increase in long-term average 
38 bromide concentrations of about 3%, relative to existing conditions, 2% relative to No Action 
39 Alternative NT, and less than <1% relative to No Action Alternative LLT. The small increases in 
40 lower San Joaquin River bromide levels that could occur under AlternativeS LLT, relative to 
41 existing, No Action Alternative NT, and No Action Alternative LL T conditions would not be expected 
42 to adversely affect the MUN beneficial use, or any other beneficial uses, of the lower San Joaquin 
43 River. 
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Water Quality 

Delta 

Under Alternative 5 LLT, the geographic extent of effects pertaining to long-term average bromide 
concentrations in the Delta would be similar to that previously described for Alternative 1A LL T, 
although the magnitude of predicted long-term change and relative frequency of concentration 
threshold exceedances would be different. Relative to existing conditions, modeled long-term 
average bromide concentrations would increase at Staten Island, Emma ton, and Barker Slough, 
while modeled long-term average bromide concentrations would decrease at the other assessment 
locations (Appendix 8E, Bromide Table 12-13). Overall effects would be greatest at Barker Slough, 
where predicted long-term average bromide concentrations would increase from 51 f.lg/L to 63 
f.lg/L (23% relative increase) for the modeled 16-year hydrologic period and would increase from 
54 f.lg/L to 98 f.lg/L (84% relative increase) for the modeled drought period. AtBarker Slough, the 
predicted 50 f.lg/L exceedance frequency would decrease from 49% under existing conditions to 
38% under Alternative 5 LL T, but would increase from 55% to 68% durip.gtl:fi!Z dro~ght period. At 
Barker Slough, the predicted 100 f.lg/L exceedance frequency would increase from 0% under 
existing conditions to 18% under Alternative 5 LLT, and would increas~- from 0% to 38% during the 
drought period. In contrast, increases in bromide at Staten Island would result in a 50 f.lg/L bromide 
threshold exceedance increase from 4 7% under existing conditions to 67% under Alternative 5 LLT 
(52% to 77% during the modeled drought period). However, unlike Barker Slough, modeling shows 
that long-term average bromide concentrationat Staten Island would exceed the 100 f.lg/L 
assessment threshold concentration 1% under existing conditions.and 2% under Alternative 5 LLT 
(0% to 2% during the modeled drought period). The long-term average bromide concentrations 
would be 59 f.lg/L (62 f.lg/L for the modeled drought period) at Staten Island under Alternative 5 
LLT. Changes in exceedance frequency of the 50 flgi:L and 100 f.lg/L concentration thresholds, as 
well as relative change in long-term average concentra:tion, at other assessment locations would be 
less substantial. 

Due to the relatively small differences between modeled existing conditions and No Action 
baselines, changes in long-term average bromide concentrations and chaqge,s in exceedan:ce 
frequencies relative to Nc;vAction Alternative NT and No Action Alternative LLT are generally of 
similar magnitude to those previously described for the existing condition comparison (Appendix 
8E, Bromide Table tl: 13). Modeled long-term average bromide concentration increases would 
similarly be greatest at Barker Slough, where long-term average concentrations are predicted to 
increa~eby 29% (87o/ofor the modeled drought periotl).relative to No Actron Alternative NT, and 
would incr~aseby 27% (83% for the modeled drought period) relati~e to No Action Alternative LLT. 
However, unlike the existing conditions comparison, long-term average bromide concentrations at 
Buckley Cove, Rock Slough, and Contra Costa PP No. 1 would increase relative to No Action 
Alternative NT and No Action Alternative LL T, although the increases would be relatively small 
(:::;4%). 

The increase in long-term average bromide concentrations predicted at Barker Slough, principally 
the relative increase in 100 f.lg/L exceedance frequency, would result in a substantial change in 
source water quality for existing drinking water treatment plants drawing water from the North Bay 
Aqueduct. As discussed for Alternative 1A, drinking water treatment plants obtaining water via the 
North Bay Aqueduct utilize a variety of conventional and enhanced treatment technologies in order 
to achieve DBP drinking water criteria. While the implications of such a modeled change in bromide 
at Barker Slough are difficult to predict, the substantial modeled increases could lead to adverse 
changes in the formation of disinfection byproducts such that considerable treatment plant 
upgrades may be necessary in order to achieve equivalent levels of health protection. 
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Water Quality 

1 The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 
2 quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 
3 locations is in excess of 3,000 f.lg/L, but during seasonal periods of high Delta outflow can be <300 
4 f.lg/L. Use of the seasonal intakes at Mallard Slough and City of Antioch under Alternative 5 LL T 
5 would experience a period average increase in bromide during the months when these intakes 
6 would most likely be utilized. For those wet and above normal water year types where mass balance 
7 modeling would predict water quality typically suitable for diversion, predicted long-term average 
8 bromide would increase from 103 f.lg/L to 128 f.lg/L (25% increase) at City of Antioch and would 
9 increase from 150 f.lg/L to 194 f.lg/L (30% increase) at Mallard Slough relative to existing conditions 

10 (Appendix 8E, Bromide Figure 4-5). Increases would be similar for No Action Alternative NT and No 
11 Action Alternative LL T comparison. The decisions surrounding the use of these seasonal intakes is 
12 largely driven by acceptable water quality, and thus have historically been opportunistic. 
13 Opportunity to use these intakes would remain, and the predicted increases in bramide 
14 concentrations at the City of Antioch and Mallard Slough intake would not be expected to adversely 
15 affect MUN beneficial uses, or any other beneficial use, at these locations. 

16 SWP/CVP Export Service Areas 

17 Under Alternative 5 LLT, improvement in long-term average.promide cO:ncentrations would occur at 
18 the Banks and Jones pumping plants. Long-termaveragebromide cont:entrations for the modeled 
19 16-year hydrologic period at these locations would decrease by as much as 30% relative to existing 
2 0 conditions, 2 2% relative to No Action Alternative NT, and tO% relative to No Action Alternative LL T. 
21 Relative change in long-term average bromid:e concentration would be less during drought 
22 conditions (::527%), but would still representconsiderablejmprovement (Appendix 8E, Bromide 
23 Tables 12-13). As a result, less frequentptomide conoe;ntration exceedances of the 50 f.lg/L and 100 
24 f.lg/L assessmentthresholdswould bepredictedand an overall improvementin Export Service 
2 5 Areas water quality would be experien~etlrespedfve to bromide. Comnrensura~with the decrease 
26 in exported bromide, an improvementin lower San Joaquin River bromicfewould alsobe observed 
2 7 since bromide in the lower San Joaquin Iijver is principally related to irrigation water deU\Teries 
2 8 from the Delta. While the magnitude of this expected lower San J oaquinJtiver improvement in 
2 9 bromide is difficult to predict, the relative decrease in overall loading of bromide ttl the Export 
3 0 Service Areas wouldlikelyalleviate or lessen any expected increase in bromide concentrations at 
31 Vernalis (see qiscussion of Upstream of the Delta) as welllocathms in the Delta receiving a large 
3 2 fraction of San Jqaquin River water, such as much oft!Te south Delta. 

'\ 

3 3 Similar to the discussion pertaining to the No Action Alternative LL T, maintenance of SWP and CVP 
34 facilities undenilternative 5 LLT would not be expected to create new sources of bromide or 
3 5 contribute towards a substantial change in existing sources .. ofbromide in the affected environment. 
36 Maintenance activities would not be expected to cause any substantial change in bromide such that 
3 7 MUN beneficial uses, or any other beneficial use, would be adversely affected anywhere in the 
38 affected environment. 

39 CEQA Conclusion: Relative to existing conditions, Alternative 5 LLT operation and maintenance 
40 would not result in any substantial change in long-term average bromide concentration upstream of 
41 the Delta. Furthermore, under Alternative 5 LLT, water exported from the Delta to the SWP /CVP 
42 service area would be substantially improved relative to bromide. Bromide is not bioaccumulative, 
43 therefore change in long-term average bromide concentrations would not directly cause 
44 bioaccumulative problems in aquatic life or humans. Additionally, bromide is not a constituent 
45 related to any 303(d) listings. Alternative 5 LLT operation and maintenance activities would not 
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Water Quality 

cause substantial long-term degradation to water quality respective to bromide with the exception 
of water quality at Barker Slough, source of the North Bay Aqueduct. At Barker Slough, modeled 
long-term annual average concentrations of bromide would increase by 23%, and 84% during the 
modeled drought period. For the modeled 16-year hydrologic period the frequency of predicted 
bromide concentrations exceeding 100 [.lg/L would increase from 0% under existing conditions to 
18% under Alternative 5 LLT, while for the modeled drought period, the frequency would increase 
from 0% to 38%. Substantial changes in long-term average bromide could necessitate changes in 
treatment plant operation or require treatment plant upgrades in order to maintain DBP 
compliance. The model predicted change at Barker Slough is substantial and, therefore, would 
represent a substantially increased risk for adverse effects on existing MUN beneficial uses should 
treatment upgrades not be undertaken. The impact is considered significant and mitigation is 
required. Implementation of Mitigation Measure WQ-5 would reduce identified impacts to a less 
than significant level by relocating the North Bay Aqueduct outside the infl\,lence of sea water 
intrusion. 

Mitigation Measure WQ-5: Move the North Bay Aqueductil}take from Barker Slough to 
the Sacramento River 

Please see Mitigation Measure WQ-5 under Impact WQ-5 in th~discussion of Alternative 1A. 

Impact WQ-6: Effects on bromide concentrations resulting from implementation of CM2-
CM22 

Conservation components proposed under Alternative 5 LLT would be the same as those proposed 
under Alternative 1A LL T, except that 25;009 rathel"'l::han 65,000 acres of tidal habitat would be 
restored. As discussed for Altet:native 1A LL T, implementation of the CM2-CM22 would not present 
new or substantially changed soun:es ofbromide to the project area. Some conservation measures 
may replace or substitute for existing irrigated agriculture in the Delta. This replacement or 
substitution is not expected to substantially increase or present new sourcesofbromi.de. GM2-CM22 
would not be expected to: cause any substantial change in bromide such that MUN beneficial uses, or 
any other beneficial use; would be adversely affected anywhere in the affected environment. 

CEQA Conclusion: .Conservation components proposed under Alternative 5 LLT would be similar to 
those praposedund~r Alternative 1A LLT, except that 2~,000 l'ather than -bS,OOO acres of tidal 
habitafwould be restore.d. As discussed for Alternative 1A LLT, implementation of the CM2-CM22 
(CM2-CM22) wauld not present new or substantially changed sources-of bromide to the project 
area. As such, effects on bromide resulting from the i~p.lementation of CM2-CM22 would be similar 
to that previously discussed for Alternative 1A LLT. This impact is considered to be less than 
significant. No mitigation is required. 

Impact WQ-7: Effects on chloride concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Under Alternative SA LL T there would be no expected change to the sources of chloride in the 
Sacramento and eastside tributary watersheds. Chloride loading in these watersheds would remain 
unchanged and resultant changes in flows from altered system-wide operations would have 
negligible, if any, effects on the concentration of chloride in the rivers and reservoirs of these 
watersheds. The modeled long-term annual average flows on the lower San Joaquin River at Vernalis 
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Water Quality 

would decrease slightly compared to existing conditions and the No Action Alternative NT, and be 
similar compared to the No Action Alternative LLT. The reduced flow would result in possible 
increases in long-term average chloride concentrations of about 2%, relative to the existing 
conditions and No Action Alternative NT conditions, and no change relative to No Action Alternative 
LL T. Consequently, Alternative SA LL T would not be expected to cause exceedance of chloride 
objectives/ criteria or substantially degrade water quality with respect to chloride, and thus would 
not adversely affect any beneficial uses of the Sacramento River, the eastside tributaries, associated 
reservoirs upstream of the Delta, or the San Joaquin River. 

Delta 

Relative to existing conditions, Alternative SA LLT would result in similar or reduced long-term 
average chloride concentrations for the 16-year period modeled at nine of the assessment locations, 
and increased concentrations at theN orth Bay Aqueduct at Barker Slough (Up 18%), Sacramento 
River at Emmaton (up 1 %), and San Joaquin River at Staten Island (up 16%) (Appe~t!ix 8G, Chloride 
Table Cl-21 ). Additionally, implementation of tidal habitat restoration mider conservation measure 
CM4 would increase the tidal exchange volume in the Delta, andthtis may contribute to increased 
chloride concentrations in the Bay source water as a result of increased salinfty intrusion. 
Consequently, while uncertain, the magnitude of chlorideincreases may oe greater than indicated 
herein and would affect the western Delta assessmentlocatlons the most which are influenced to the 
greatest extent by the Bay source water. The following i:futlines the modeled chloride changes 
relative to the applicable objectives and beneficial Uses of Delta waters. 

Municipal Beneficial Uses 

Relative to the 1SO mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses, the 
plots of monthly average chloride concentrations at the Contra Costa Canal at Pumping Plant #1 for 
the separate water year types indicates that the number of months above theob}eG:tive would 
remain unchanged or decreasecompared to the existing conditions (Appendix 8G, Figure Cl-6). The 
modeled chloride concentr<:ltions at the San Joaquin River at Antioch location ~ould never meet this 
objective; however, this repres.ents no change from the existing conditions. 

With respect to the2SO m:g1L Bay-Delta WQCP objective, the modeled frequency of exceedances 
based on monthly a:verage chloride concentrations would decrease at the Co11tra Costa Canal at 
PumpingPlant#1 (Appendix 8G, Table Cl-22 and F~gure CI~7). The.frequency of exceedances would 
increase for the 16-year period modeled at the Sal!:! oaquin Riv!r at A~tioch (i.e., from 66% under 
existing conditions to 72%) and Sacramento River at Mallard Island (i.e., from 8S% under existing 
conditions to 87%) (Appendix 8G, Table Cl-22), and would cause:further degradation at Antioch in 
March and April {i.e., maximum reduction of 4S% of assimilative capacity for the 16-year period 
modeled, and 100% reduction, or elimination of assimilative capacity, during the drought period 
modeled) (Appendix 8G, Table Cl-23 and Figure Cl-7). Based on the additional seasonal exceedances 
of the municipal objective and magnitude of long-term average water quality degradation with 
respect to chloride in the western Delta, the potential exists for substantial adverse effects on the 
municipal and industrial beneficial uses through reduced opportunity for diversion of water with 
acceptable salinity. 

Aquatic Life Beneficial Uses 

Relative to the 230 mg/L chronic EPA aquatic life criterion, monthly average chloride 
concentrations at the northern and eastern Delta locations would not exceed the criteria and the 
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1 frequency of exceedances at most interior and southern Delta locations would decrease for the 16-
2 year period modeled (Appendix 8G, Table Cl-22). Reductions in the modeled assimilative capacity at 
3 interior Delta locations (i.e., Franks Tract and Old River at Rock Slough) would occur during the 
4 January through June period when concentrations would be well below the criterion, and thus, 
5 would not adversely affect aquatic organisms (Appendix 8G, Table Cl-24 and Figure Cl-8). 

6 303{d) Listed Water Bodies 

7 With respect to the 303 (d) listing for chloride in Tom Paine Slough, the monthly average chloride 
8 concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 
9 similar compared to existing conditions, and thus, would not be further degraded on a long-term 

10 basis (Appendix 8G, Figure Cl-8). With respect to Suisun Marsh, the monthly average chloride 
11 concentrations for the 16-year period modeled would generally increase compared to existing 
12 conditions in some months during October through May at the Sacramento Riv~r at Collinsville 
13 (Appendix 8G, Figure Cl-9), Mallard Island (Appendix 8G, Figure Cl-7), and increase substantially at 
14 the Montezuma Slough at Beldon's Landing (i.e., over a doubling of comtentration in December 
15 through February) (Appendix8G, Figure Cl-10), thereby contribb.ting to additional, measureable 
16 long-term degradation that potentially would adversely affectthe necessary actions to reduce 
17 chloride loading for any TMDL that is developed. 

18 Relative to the No Action Alternative NT and No Action !lternativ~ LLT conditions, Alternative 4 LLT 
19 would result in similar or reduced long-term average chloride contentrations for the 16-year period 
2 0 modeled at eight of the assessment locations a~d increased concentrations at the SF Mokelumne 
21 River at Staten Island (up to 19%), Sacrameq.toRi"yer at Rmmaton (up to 10%), Sacramento River at 
22 Mallard Island (up to 3%), and the North BayAqued~.~;ctatBarker Slough (up to 23%) compared to 
23 the No Action Alternative NT or· No Action AlternativeLLT conditions (Appendix 8G, Table Cl-21). 
24 The modeled chloride changes rel~tive to the applicable objectives and potentral effects on 
2 5 beneficial uses are as follows. 

26 SWP/CVP Export Service J,\reqs 

27 Under Alternative SA LLT, long-term average chloride concentrations for the 16-year period 
28 modeled at the Ba):lks andJ<mes pumping plants would decrease by as much as29% relative to 
29 existing c:Qnditions, 22% relaiive to No Action Alternative NT, and 21% compared to No Action 
3 0 Alternative LLT 'Appendix 8G, Chloride Table Cl-21). The modeled frequency of exceedances of 
31 applicable ~ater quality objectives/criteria would decrease relative to existing conditions, No 
32 Action Alternative NT, and No Action Alternative LLT, for both the 16-year period and the drought 
33 period modeled (Appendix 8G, Chloride Table Cl-22). Consequently, water exported into the 
34 SWP /CVP service area would generally be of similar or bettenjuality with regards to chloride 
3 5 relative to existing conditions and the No Action Alternative NT and No Action Alternative LL T 
3 6 conditions. 

3 7 Commensurate with the reduced chloride concentrations in water exported to the service area, 
38 reduced chloride loading in the lower San Joaquin River would be anticipated which would likely 
39 alleviate or lessen any expected increase in chloride at Vernalis related to decreased annual average 
40 San Joaquin River flows (see discussion of Upstream of the Delta). 

41 Maintenance of SWP and CVP facilities would not be expected to create new sources of chloride or 
42 contribute towards a substantial change in existing sources of chloride in the affected environment. 
43 Maintenance activities would not be expected to cause any substantial change in chloride such that 
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Water Quality 

any long-term water quality degradation would occur, thus, beneficial uses would not be adversely 
affected anywhere in the affected environment. 

CEQA Conclusion: Chloride is not a bioaccumulative constituent, thus any increased concentrations 
under Alternative SA LL T would not result in adverse chloride bioaccumulation effects on aquatic 
life or humans. Alternative SA LL T maintenance would not result in any substantial changes in 
chloride concentration upstream of the Delta or in the SWP /CVP service area. Relative to existing 
conditions, the Alternative SA LL T would result in substantially increased chloride concentrations 
such that frequency of exceedances of the 2SO mg/L Bay-Delta WQCP objective would increase at 
the San Joaquin River at Antioch (by 6%) and at Mallard Slough (by 2%), and long-term degradation 
may occur, that may result in adverse effects on the municipal and industrial water supply beneficial 
use. Relative to the existing conditions, the modeled increased chloride concentrations and 
degradation in the western Delta could further contribute, at measurable levels (i.e., over a doubling 
of concentration), to the existing 303( d) listed impairment due to chloriqe in Suisun Marsh for the 
protection of fish and wildlife. Based on these findings, this impact is determined to be potentially 
significant due to increased chloride concentrations and degrada.tion at western and int;erior Delta 
locations and its effects on municipal and industrial water supply, aquatic 1ife1 and fish and wildlife 
beneficial uses. 

While implementation of Mitigation Measure WQ-7 may reduce this impact, the feasibility and 
effectiveness of this mitigation measures is uncertain. ~erefore, the available mitigation would not 
necessarily reduce the impact to a level that would be less than significant. 

Mitigation Measure WQ-7: Conduc! additiOD<J.l eva\uation and modeling of increased 
chloride levels and develop and implement phased actions to reduce levels 

Please see Mitigation Measure WQ-7 under Impact WQ-7 in the discussion of Alternative 1A. 

Impact WQ-8: Effects on chloride concentl!ations resulting from implementation of CM2-
CM22 

Under Alternative SA L!.t, thetyp~s and geographic extent of effect~on chloride concentrations in 
the Delta as a resultofimplementation of the other conservation measures (i.e., CM2-CM22) would 
be similarto1 and'U.ndistinguishable from, those effects previously desci'ibed for Alternative 1A LL T. 
The conservation measures would present no new dil;ett sources of chloride to the affected 
environment. Moreover, some habitat restoration conservation measures (CM 4-1 0) would occur on 
lands within the Delta currently used for irrigated agriculture, thus replacing agricultural land uses 
with restoredtidal wetlands, floodplain, and related channel m~rgin and off-channel habitats. The 
potential reduction in irrigated lands within the Delta may result in reduced discharges of 
agricultural field drainage with elevated chloride concentrations, which would be considered an 
improvement compared to existing conditions. 

CEQA Conclusion: Implementation of the CM2-CM22 for Alternative SA LLT would not present new 
or substantially changed sources of chloride to the affected environment upstream of the Delta, 
within Delta, or in the SWP /CVP service area. Replacement of irrigated agricultural land uses in the 
Delta with habitat restoration conservation measures may result in some reduction in discharge of 
agricultural field drainage with elevated chloride concentrations, thus resulting in improved water 
quality conditions. Based on these findings, this impact is considered to be less than significant. No 
mitigation is required. 
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Impact WQ-9: Effects on dissolved oxygen resulting from facilities operations and 
maintenance (CM1) 

Water Quality 

Effects of CM1 on DO under Alternative 5 are the same as those discussed for Alternative 1A LLT. 
This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-10: Effects on dissolved oxygen resulting from implementation of CM2-CM22 

Effects of CM2-23 on DO under Alternative 5 are the same as those discussed for Alternative 1A LLT. 
This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-11: Effects on electrical conductivity concentrations resulting from facilities 
operations and maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, EC levels (highs, lows,typical 
conditions) in the Sacramento River and its tributaries, the eastside tr:ibutaries, their associated 
reservoirs, and the San Joaquin River upstream of the Delta under Alternative 5 LLT are not 
expected to be outside the ranges occurring under existing conditions or would occur under the No 
Action Alternative NT and LLT. Any minor changes in EClevelssthatcauld occur under Alternative 5 
LL Tin water bodies upstream of the Delta would not oe of suffieient magnitude, frequency and 
geographic extent that would cause adverse effects on beneficial uses or substantially degrade water 
quality with regard to EC. 

Delta 

Relative to existing conditions, Alternative 5 LL Twould result in an increase in the number of days 
the Bay-Delta WQCP EC objectives 'lt\fOUld tie exceeded in the San JoaquinRiverat San Andreas 
Landing and Prisoners Point, and Old River at Tracy Bridge (Appendix H, Table EC-5). The percent of 
days the San Andreas Landi.pg EC objective would be exceeded for the entire period modeled (197 6-
1991) would increase from 1 %underfi!xisting conditions to 4% under Alternative 5 LLT, and the 
percent of days out of compUance with the EC objective would increase frani: 1% under existing 
conditions to 7% uftder Alternative 5 LLT. The percent of days the Prisoners Paint EC objective 
would be exceeded for the entire period modeled would increase from 6o/o under existing conditions 
to 9% under Alternative 5 LL T, and the percent of days out ofcomphance with the EC objective 
would increa~efrom 10% under existing conditions to 13% under Alternative 5 LLT. In Old River at 
Tracy Bridge, ttle percent of days exceeding the EC oblective wauld increase from 4% under existing 
conditions to 5% under Alternative 5 LL T; the percent of days out of compliance would increase by 
<1% and would be 10% under both existing conditions and Alternative 5 LLT. Average EC levels at 
the western and southern Delta compliance locations would decrease from 2-35% for the entire 
period modeled and 3-32% during the drought period modeled (1987-1991) (Appendix H, Table EC-
16). At the two interior Delta locations, there would be increases in average EC: the S. Fork 
Mokelumne River at Terminous averageEC would increase 3% for the entire and drought periods 
modeled; and San Joaquin River at San Andreas Landing average EC would increase 5% for the 
entire period modeled and 10% during the drought period modeled. On average, EC would increase 
at San Andreas Landing from January through September. Average EC in the S. Fork Mokelumne 
River at Terminous would increase from March through December (Appendix H, Table EC-16). 
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1 Relative to the No Action Alternative NT, the change in percent compliance with Bay-Delta WQCP EC 
2 objectives under Alternative 5 LLT would be similar to that described above relative to existing 
3 conditions. The exception is that there would also be a slight increase (1% or less) in the percent of 
4 days the EC objective would be exceeded in the San Joaquin River at Vernalis and Brandt Bridge, and 
5 Old River near Middle River for the entire period modeled. For the entire period modeled, average 
6 EC levels would increase at all Delta compliance locations relative to the No Action Alternative NT, 
7 except in Three Mile Slough near the Sacramento River and the San Joaquin River at Jersey Point. 
8 The greatest average EC increase would occur in the San Joaquin River at San Andreas Landing 
9 (15%); the increase at the other locations would be 3% (Appendix H, Table EC-16). Similarly, during 

10 the drought period modeled, average EC would increase at all locations, except Three Mile Slough 
11 and San Joaquin River at Jersey Point. The greatest average EC increase during the drought period 
12 modeled would occur in the San Joaquin River at San Andreas Landing (18%); the increase at the 
13 other locations would be 0-3% (Appendix H, Table EC-16). 

14 Relative to the No Action Alternative LL T, the locations with an increased frequency of exceedance 
15 of the Bay-Delta WQCP EC objectives under Alternative 5 LL T would differ from that de:scribed 
16 relative to the No Action Alternative NT (Appendix H, Table EC-5). The percent of days exceeding EC 
17 objectives and percent of days out of compliance would increase at: SanJoaquin River at Jersey 
18 Point, San Andreas Landing, and Prisoners Point; and Old Riyer near Middle River and at Tracy 
19 Bridge. The increase in percent of days exceeding the EC objective would be 8% at Prisoners Point 
2 0 and 5% or less at the remaining locations. The increase in percent of days out of compliance would 
21 be 12% at Prisoners Point and 6% or less at the remaining locations. Average EC would increase 
2 2 similar to that described above relative to the Na Actiort:Alternative NT. 

23 For Suisun Marsh, October-May is the period when Bay-Delta WQCP EC objectives for protection of 
24 fish and wildlife apply. Long-term avel.'age EC would increase under Alternative 5 LLT, relative to 
25 existing conditions, during the months of March through May by 0.4-0.6 tnSfcm in the Sacramento 
26 River at Collinsville (AppendixH, TableEC-21). Long-term average EC would decrease relative to 
2 7 existing conditions in Montezuma Slough at National Steel during October~May ( AppenqixH, Table 
28 EC-22). The most substantialincrease would occur near Beldon Landing, with"fong-term average EC 
2 9 levels increasing by 1.6-5.0 D:lS f em, depending on the month, at least. dou~ling during some months 
3 0 the long-term aver~ge EC refativ~ to existing conditions (Appendix H, T~ble EC-23). Sunrise Duck 
31 Club and \[crlanti Slough also would have long-term average EC increases during all months of 0.9-
32 2.8 mSjcm (Appendi"XH, Tables EC-24 and EC-25). Thedegree to which the long-term average EC 
3 3 increases would cause exceedance of Bay-Delta WQCP objectives is unknown, because objectives are 
3 4 expressed as amonthly average of daily high tide EC, which does. not have to be met if it can be 
3 5 demonstrated "equivalent or better protection will be provideci at the location" (State Water 
36 Resources Control Board 2006:14). The described long-term average EC increase may, or may not, 
3 7 contribute to adverse effects on beneficial uses, depending on how and when wetlands are flooded, 
38 soil leaching cycles, and how recirculation of water is managed, and future actions taken with 
39 respect to the marsh. However, the EC increases at certain locations would be substantial and it is 
40 uncertain the degree to which current management plans for the Suisun Marsh would be able to 
41 address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 
42 levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 
43 Long-term average EC increases in Suisun Marsh under Alternative 5 LLT relative to the No Action 
44 Alternative NT and LL T would be similar to the increases relative to existing conditions. 

45 Given that the southern Delta is Clean Water Act section 303(d) listed as impaired due to elevated 
46 EC, the increase in the incidence of exceedance of EC objectives under Alternative 5 LL T, relative to 
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1 existing conditions and the No Action Alternative NT and LLT, has the potential to contribute to 
2 additional impairment and potentially adversely affect beneficial uses. Suisun Marsh also is section 
3 303(d) listed as impaired due to elevated EC, and the potential increases in long-term average EC 
4 concentrations could contribute to additional impairment, because the increases would be double 
5 that relative to existing conditions and the No Action Alternative NT and LLT. 

6 SWP/CVP Export Service Area 

7 At the Banks and Jones pumping plants, Alternative 5 LLT would result in no exceedances of the 
8 Bay-Delta WQCP's 1,000 ~mhos/em EC objective for the entire period modeled (Appendix H, Table 
9 EC-10). Thus, there would be no adverse effect to the beneficial uses in the SWP /CVP Export Service 

10 Areas using water pumped at this location under the Alternative 5 LLT. 

11 At the Banks pumping plant, relative to existing conditions, average EC levels under Alternative 5 
12 LLT would decrease 19% for the entire period modeled and 18% durirrgthe drought period 
13 modeled. Relative to the No Action Alternative NT, average EC levels would decrease by 12% for the 
14 entire period modeled and 11% during the drought period modeled. Similar decreases in average EC 
15 would occur relative to the No Action Alternative LLT. (Appendix H, Table EC-16) 

16 At the Jones pumping plant, relative to existing condition$, average EC levels under Alternative 5 
17 LLT would decrease 15% for the entire periodmodeledand 16% during the drought period 
18 modeled. Relative to the No Action Alternative NT, average EC l~vels would decrease by 9% for the 
19 entire period modeled and 10% during the drought J?eriod modeled. Similar decreases in average EC 
20 would occur relative to the No Action AlternativeLLT. (Appendix H, Table EC-16) 

21 Based on the decreases in long-term average.EC levels. that would occur at the Banks and Jones 
2 2 pumping plants, Alternative 5 LL T would not cause degradation of water quality with respect to EC 
23 in the SWP /CVP Export Service Areas; rather, Alternative 5 LLT wouldirnprovelong-term average 
24 EC conditions in the SWP /CVP Export:Service,(\.reas. 

25 Commensurate with the EGpecrease in exported waters, an improvementin ltt1Ner San: Joaquin 
2 6 River average EC levels woulctbe expet;:ted since EC in the lower San JoaqUin Riveris, in part, related 
2 7 to irrigation water deliveri~sfrom the Delta. While the magnitude ofthis expected lower San 
28 Joaquin River improvementln E.G is difficult to predict, the relatl~e decrease in overall loading of EC-
2 9 elevating constituents to the Export Service Areas wouldlikely alleviate orlessen any expected 
3 0 increase in EC at Vernalis related to decreased annual average SaiLJoaquin River flows (see EC 
31 impact discussion under No Action Alternative LLT). 

3 2 The export area of the Delta is listed on the state's CWA Section 303 (d) list as impaired due to 
3 3 elevated EC. Alternative 5 LL T would result in lower average EC levels relative to existing conditions 
3 4 and the No Action Alternative NT and LL T and, thus, would not contribute to additional beneficial 
3 5 use impairment related to elevated EC in the SWP /CVP Export Service Areas waters. 

3 6 CEQA Conclusion: Relative to existing conditions, Alternative 5 LL T would not result in any 
3 7 substantial increases in long-term average EC levels upstream of the Delta or in the SWP /CVP 
38 Export Service Areas. In the Delta region, Alternative 5 LLT would result in an increase in the 
39 frequencywith which Bay-Delta WQCP EC objectives are exceeded for the entire period modeled 
40 (1976-1991): in the San Joaquin River at San Andreas Landing (agricultural objective; 3% increase) 
41 and Prisoners Point (fish and wildlife objective; 3% increase), both in the interior Delta; and in Old 
42 River at Tracy Bridge (agricultural objective; 1% increase) in the southern Delta. Further, longterm 
43 average EC levels would increase in the San Joaquin River at San Andreas Landing by 5% during for 
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1 the entire period modeled and 10% during the drought period modeled. The increases in long-term 
2 and drought period average EC levels and increased frequency of exceedance of EC objectives that 
3 would occur in the San Joaquin River at San Andreas Landing would potentially contribute to 
4 adverse effects on the agricultural beneficial uses in the interior Delta. Further, the increased 
5 frequency of exceedance of the fish and wildlife objective at Prisoners Point could contribute to 
6 adverse effects on aquatic life. Because EC is not bioaccumulative, the increases in long-term 
7 average EC levels would not directly cause bioaccumulative problems in aquatic life or humans. The 
8 southern Delta is Clean Water Act section 303( d) listed for elevated EC and the increased frequency 
9 of exceedance of EC objectives that would occur in this portion of the Delta could make beneficial 

10 use impairment measurably worse. This impact is considered to be potentially significant. 

11 Further, relative to existing conditions, Alternative 5 LLT would result in substantial increases in 
12 long-term average EC during the months of October through May in Suisun Marsh, such that EC 
13 levels would be double that relative to existing conditions. The increases in long-term average EC 
14 levels that would occur in Suisun Marsh could further degrade existing E.C levels and thus contribute 
15 additionally to adverse effects on the fish and wildlife beneficial uses. Because EC is not 
16 bioaccumulative, the increases in long-term average EC levels would not directly cause 
17 bioaccumulative problems in fish and wildlife. Suisun Marsh is Clean Water Act section 303(d) listed 
18 for elevated EC and the increases in long-term average EC.that would occur in the marsh could make 
19 beneficial use impairment measurably worse. '{~is impact is considered to be potentially significant. 

2 0 While Mitigation Measure WQ-11 may reduce these impacts, the feasibility and effectiveness of this 
21 mitigation measures is uncertain. Therefore, the.available mitigation would not necessarily reduce 
2 2 the impact to a level that would be less than signfficant. 

23 Mitigation Measure WQ-11: Reduce, avoid, and compensate for reduced water quality 
" 24 conditions 

2 5 Please see Mitigation Measure WQ,..11 under Impact WQ-11 in the discussion of Alternative 1A. 

2 6 Impact WQ-12: Effects on efectri~al conductivity resulting from implementation of CM2-CM22 

2 7 Effects of CM2-CM22 on EG under Alternative 5 LL Tare the same as those discussed for Alternative 
28 1A LLT. Ther.!'l would be no adverse effect. Under CEQA, this impact would be considered less than 
29 significant. No mitigation is required. 

3 0 Impact WQ-13: Effects on mercury concentrations resulting fronffacilities operations and 
31 maintenance(CM1) 

3 2 [Note to Lead Agencies: This assessment is in preparation]. 

3 3 Impact WQ-14: Effects on mercury concentrations resulting from implementation of CM2-23 

34 [Note to Lead Agencies: This assessment is in preparation]. 
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1 ImpactWQ-15: Effects on nitrate concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 Upstream of the Delta 

4 For the same reasons stated for the No Action Alternative LLT, Alternative 5 LLT would have 
5 negligible, if any, impact on nitrate concentrations in the rivers and reservoirs upstream of the Delta 
6 in the Sacramento River watershed relative to existing conditions and the No Action Alternative NT 
7 and LLT. 

8 Under Alternative 5 LLT, modeling indicates that long-term annual average flows on the San Joaquin 
9 River would decrease by an estimated 6%, relative to existing conditions, 5% relative to No Action 

10 NT, and would remain virtually the same relative to No Action LLT (crossreferenceto Modeling Data 
11 Appendix, CALSIM Flow Data for Vernalis). Given these relatively small decreases in flows and the 
12 weak correlation between nitrate and flows in the San Joaquin River (see NitrateApiJendixJ Figure 
13 2), it is expected that nitrate concentrations in the San Joaquin River will be minimally affected, if at 
14 all, by changes in flow rates under Alternative 5 LL T. 

15 Any negligible changes in nitrate-N concentrations that may o2cur ip the water bodies of the affected 
16 environment located upstream of the Delta would not be-of frequency, magnitude and geographic 
17 extent that would adversely affect any beneficial uses0pr substilntiallyuegrade the quality of these 
18 water bodies, with regards to nitrate. 

19 Delta 

2 0 Results of the mixing calculations indicatiHhat under Alternative 5 LL T, relative to existing 
21 conditions, No Action NT, and N.o ActionLLT, nitrate concentrations throughout the Delta are 
2 2 anticipated to remain low.(< 1.4 mg/1-N)relative to adopted objectives ~Nitrite Appendix J Table 19 
2 3 and 20). Although changes atSpecifiu Delta locations and for specific months maybe substantial on a 
2 4 relative basis, the absolute concentration of nitrate in Delta waters would remain low.(< 1.4 mg/L-N) 
25 in relation to the drinking water MCL oflbmg/L-N, as well as all other threshdlds identified in 
2 6 Table XX. Long-term average nftrate concentrations are anticipated to remain belqw 1 mg/L-N at all 
2 7 11 assessment locations except the San Joaquin River at Buckley Cove, where long-term average 
28 concentrations would be somewhat above 1 mg/L-N. Nevertheless, at thfs location, long-term 
29 average nitrat¢ concentration would be somewhat reducedunderAlternattve 5 LLT, relative to 
30 existingtonditiohs, similar to the No Action NT, an:o slightly increased relative to the No Action LLT. 
31 No additionalexceedances of the MCL are anticipated at any location(Nitrate Appendix J Table 19). 
3 2 On a monthly average basis and on a long term annual average basis, for all modeled years and for 
3 3 the drought period (1987 -1991) only, use of assimilative capacity available under existing 
34 conditions, No Action NT, and No Action LLT, relative to the drinking water MCL of 10 mg/L-N, was 
35 low or negligible (i.e., <5%) for all locations and months, except San Joaquin River at Buckley Cove in 
36 August, which showed a 5.6% use of assimilative capacity available under the No Action LLT, for the 
37 drought period (1987-1991) (Nitrate Appendix J Table 21). 

38 Nitrate concentrations will likely be higher than the modeling results indicate in certain locations, 
39 including: (1) in the Sacramento River between Freeport and Mallard Island and other areas in the 
40 Delta downstream of Freeport that are influenced by Sacramento River water, the increase 
41 becoming greater with increasing distance downstream, due to conversion of ammonia from the 
42 SRWTP discharge at Freeport (under existing conditions and No Action Alternative NT only, since 
43 upgrades to SRWTP that substantially reduce ammonia concentrations in the Sacramento River 
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Water Quality 

downstream of Freeport are assumed in the LLT; see the Ammonia section of this chapter for further 
discussion); (2) immediately downstream of wastewater treatment plants that practice nitrification, 
but not denitrification (e.g., City of Rio Vista Beach WWTF, Town of Discovery Bay WWTF, City of 
Stockton RWCF). 

The effect of (1) (above) is expected to be small, on the order of 1 mg/L nitrate as Nor less in the 
existing conditions and No Action Alternative NT. This is because the existing increase appears to be 
from approximately 0.1 mg/L-N to approximately 0.4-0.5 mg/L-N over this reach, due to 
approximately a 1:1 conversion of ammania-N to nitrate-N (CVWQCB 2010:32). Because this nitrate 
is assumed not to be generated under Alternative 5 LL T, average concentrations would be expected 
to decrease under Alternative 5 LL Tin this reach of the Sacramento River relative to existing 
conditions and the No Action Alternative NT. Regarding number (2) (above), for all such facilities in 
the Delta, the Regional Water Boards have issued NPDES permits that allow discharge of wastewater 
containing nitrate into the Delta, and under these permits, the State hasdeterminedthat no 
beneficial uses are adversely affected by the discharge, and that the dis<;harger's use of available 
assimilative capacity of the water body is acceptable. When dilution is necessary in order for the 
discharge to be in compliance with the Basin Plans (which incorporate theiO mg/L-N MCL by 
reference), not all of the assimilative capacity of the receiving wate~is granted to the discharger. 
Thus, limited decreases in flows are not anticipated to result in systemic .exceedances of the M CLs by 
these POTWs. Furthermore, NPDES permits are renewed on a 5-year basis, and thus, if under 
changes in flows, dilution was no longer sufficient to maintain nitrate below the MCL in the receiving 
water, the NPDES permit renewal process would address such cases. 

Therefore, any increases in nitrate-N concentratidns that'may occur at certain locations within the 
Delta would not be of frequency, magnitude a.nd geographic extent that would adversely affect any 
beneficial uses or substantially degrade the water quality at these locations, with regards to nitrate. 

SWP/CVP Export Service Areas 

Assessment of effects of nitrate in the SWP and CVP Export Service Areas i.s. based on effects on 
nitrate-N at the Banks and }tines pumpingplants. 

Results of the mixing catculatibns indiCate that under Alternative 5 4]., T, rela~ve to existing 
conditions, No Actiop NT, and No Action LLT, nitrate concentratfons at Banks and Jones pumping 
plants are anticipatedto decrease on a long-term average annual basis (Nitrate Appendix J Table 19 
and 20). Duringthe late summer, particularly in the drought period assessed, concentrations are 
expectedto .increase substantially on a relative basis (i.e., >50%), but the absolute value of these 
changes (i.e., in mg/L-N) is small. Additionally, giventhe many factors that contribute to potential 
algal blooms inf::he SWP and CVP canals within the Export Seryice Area, and the lack of studies that 
have shown a direct relationship between nutrient concentrations in the canals and reservoirs and 
problematic algal blooms in these water bodies, there is no basis to conclude that these small (i.e., 
generally <0.3 mg/L-N), seasonal increases in nitrate concentrations would increase the potential 
for problem algal blooms in the SWP and CVP Export Service Area. No additional exceedances of the 
MCL are anticipated (Nitrate Appendix J Table 19). On a monthly average basis and on a long term 
annual average basis, for all modeled years and for the drought period (1987-1 991) only, use of 
assimilative capacity available under existing conditions and No Action NT, relative to the 10 mg/L
N MCL, was negligible for both Banks and Jones pumping plants (Nitrate Appendix} Table 21). 

Any increases in nitrate-N concentrations that may occur in water exported via Banks and Jones 
pumping plants are not expected to result in an adverse effects to beneficial uses or substantially 
degrade the quality of exported water, with regards to nitrate. 
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1 CEQA Conclusion: There would be no substantial, long-term increase in nitrate-N concentrations in 
2 the rivers and reservoirs upstream of the Delta, in the Delta Region, or the waters exported to the 
3 CVP and SWP service areas under Alternative 5 LLT relative to existing conditions. As such, this 
4 alternative is not expected to cause additional exceedance of applicable water quality 
5 objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
6 on any beneficial uses of waters in the affected environment. Because nitrate concentrations are not 
7 expected to increase substantially, no long-term water quality degradation is expected to occur and, 
8 thus, no adverse effects to beneficial uses would occur. Nitrate is not 303(d) listed within the 
9 affected environment and thus any increases than may occur in some areas and months would not 

10 make any existing nitrate-related impairment measurably worse because no such impairments 
11 currently exist. Because nitrate is not bioaccumulative, increases that may occur.in some areas and 
12 months would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose 
13 substantial health risks to fish, wildlife, or humans. This impact is considered to be l.ess than 
14 significant. No mitigation is required. 

15 Impact WQ-16: Effects on nitrate concentrations resulting fropt implementation of CM2-23 

16 Effects of CM2-23 on nitrate under Alternative 5 LLT are the same astliose discussed for Alternative 
17 1A LL T. This impact is considered to be less than significant No mitigation is required. 

18 Impact WQ-17: Effects on dissolved organic carbon~concentrations resulting from facilities 
19 operations and maintenance (CM1) 

2 0 Upstream of the Delta 

21 Under Alternative 5 LL T, there would be no substantial change to the sources of DOC within the 
2 2 watersheds upstream of the D~lta . .Mof'eover, long-term average flow and DOC levels in the 
2 3 Sacramento River at Hood and San·+Joaquin Rjver at Vernalis are poorly C:orrelatecd. Thus changes in 
2 4 system operations and resulting reservoir storage levels and river flows wtmld not be expected to 
2 5 cause a substantiallong-ter:tp chan:ge in DOC concentrations in the water bodies upstream of the 
2 6 Delta. Any negligible changesirl DOC levels in water bodies upstream of the Delta under Alternative 
2 7 5 LL T, relative to existing conditions and the No Action Alternative NT an.G tL T, would not be of 
28 sufficient fr~quency, magnitude and geographic extent that would adversely affect any beneficial 
2 9 uses or substantia1lytlegrade the quality of these water bodies, with regadis to DOC. 

30 Delta 

31 Under Alternative 5 LLT, the geographic extent of effects pertaining to long-term average DOC 
3 2 concentrations inthe Delta would be similar to that previous!)!' described for Alternative 1A LL T, 
3 3 although the magnitude of predicted long-term change and relative frequency of concentration 
34 threshold exceedances would be distributed differently. Modeled effects would be greatest at Franks 
35 Tract, Rock Slough, and Contra Costa PP No.1., where for the 16-year hydrologic period and the 
3 6 modeled drought period, long-term average concentration increases ranging from 0.2-0.3 mg/L 
37 would be predicted (:58% net increase) (Appendix 8K, DOC Table 6). Increases in long-term average 
3 8 concentrations would correspond to more frequent concentration threshold exceedances, with the 
39 greatest change occurring at Rock Slough and Contra Costa PP No. 1locations. For Rock Slough, 
40 long-term average DOC concentrations exceeding 3 mg/L would increase from 52% under existing 
41 conditions to 64% under the Alternative 5 LLT (an increase from 4 7% to 62% for the drought 
42 period), and concentrations exceeding 4 mg/L would increase from 30% to 32% (32% to 37% for 
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1 the drought period). For Contra Costa PP No.1, long-term average DOC concentrations exceeding 3 
2 mg/L would increase from 52% under existing conditions to 70% under Alternative 5 LLT ( 45% to 
3 75% for the drought period), and concentrations exceeding 4 mg/L would increase from 32% to 
4 35% (35% to 40% for the drought period). Relative change in frequency of threshold exceedance for 
5 other assessment locations would be similar or less. While Alternative 5 LL T would generally lead to 
6 slightly higher long-term average DOC concentrations (::::;0.3 mg/L) at some municipal water intakes 
7 and Delta interior locations, the predicted change would not be expected to adversely affect MUN 
8 beneficial uses, or any other beneficial use. 

9 In comparison, Alternative 5 LLT relative to the No Action Alternative NT and No Action Alternative 
10 LL T would generally result in a similar magnitude of change to that discussed for the comparison to 
11 existing conditions. Maximum increases of 0.2- 0.3 mg/L DOC (i.e., ::::;8%) would~e predicted at 
12 Franks Tract, Rock Slough, and Contra Costa PP No. 1 relative to No Action Alternative NT, while 
13 maximum increases at these locations would be slightly less (i.e., between 0.1;.0.2 mg/L) when 
14 compared to No Action Alternative LLT (Appendix 8K, DOC Table 6). Threshold concentration 
15 exceedance frequency trends would also be similar to that discussed for the existing condition 
16 comparison, with exception to the predicted 4 mg/L exceedancefrequency a:tBuckley Cove. In 
17 comparison to the No Action Alternative NT, the frequency which lortg;term average DOC 
18 concentrations exceeded 4 mg/L at Buckley Cove wouldinCrease f.t:om 23% to 31% (37% to 53% for 
19 the modeled drought period), with slightly smaller increasestvhen comparing to No Action 
2 0 Alternative LL T. While the Alternative 5 LLT would generally lead to slightly higher long-term 
21 average DOC concentrations at some Delta assessment locations when compared to No Action 
2 2 Alternative NT and No Action Alternative LLT conditions, the predicted change would not be 
2 3 expected to adversely affect MUN beneficiall,l.ses, or any other beneficial use, particularly when 
2 4 considering the relatively small change in long-:term annual average concentration. 

2 5 As discussed for Alternative 1A, substantial change in ambient DOC concentration~ would need to 
2 6 occur before significant changes in drinking water treatment plant design or operatlQns are 
2 7 triggered. The increases in long-term average DOC concentrations estimated t(l occur at various 
28 Delta locations under Alterha~ive 5 are of sufficiently small magnitudethat they will not require 
2 9 existing drinking water treatmimt pl~nts to substantially upgrade treatment for DOC removal above 
3 0 levels currently employed. 

31 Relative to existing, No Action Alternative NT, and N ()Action Alternative LL T conditions, Alternative 
3 2 5 LL T WoJ.lld lead to predicted improvements in loqgcterm <:iverageDOC concentrations at Barker 
3 3 Slough, Banks and Jones pumping plants. At these locations, !mig-term average DOC concentrations 
34 would be predicted to decrease by as much as <0.1- 0.3 mg/L, with exception to Jones. Relatively to 
3 5 existing conditions, long-term average DOC concentrationsJor the modeled drought period would 
36 be expected to increase by 0.1 mg/L at Jones, but remain nearly the same under No Action 
3 7 Alternative NT and No Action Alternative LL T comparisons. 

38 SWP/CVP Export Service Areas 

39 Under Alternative 5 LLT, modeled long-term average DOC concentrations would decrease at Banks 
40 and Jones pumping plants for the modeled 16-year hydrologic period, relative to existing conditions, 
41 No Action Alternative NT, and No Action Alternative LLT. Relative to existing conditions, long-term 
42 average DOC concentrations at Banks would be predicted to decrease by 0.3 mg/L (0.1 mg/L during 
43 drought period) (Appendix 8K, DOC Table 6). At Jones, long-term average DOC concentrations would 
44 be predicted to decrease by 0.2 mg/L, but be predicted to increase by 0.1 mg/L for the modeled 
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Water Quality 

drought period. Such decreases in long-term average DOC, however, would not necessarily translate 
into lower exceedance frequencies for concentration thresholds. To the contrary, long-term average 
DOC concentrations at Banks exceeding 3 mg/L would increase from 64% under existing conditions 
to 69% under Alternative 5 LLT (57% to 83% for the drought period), and at Jones would increase 
from 71% to 78% (72% to 93% for the drought period). Relative to the 4 mg/L concentration 
threshold, long-term average DOC concentrations at Banks would decrease from 33% under existing 
conditions to 27% under Alternative 5 LLT, but would increase slightly from 42% to 44% for the 
modeled drought period. At Jones, concentrations exceeding 4 mg/L would increase slightly from 
26% to 2 7% (35% to 39% for the drought period). Frequency of exceedance comparisons to No 
Action Alternative NT and No Action Alternative LLT yield similar trends, but with slightly smaller 
16-year hydrologic period and drought period changes. Overall, modeling results for the SWP /CVP 
Export Service Areas predict a slight long-term improvement in Export Service .Areas water quality 
respective to DOC. This improvement is principally obtained through overall lower long-term 
average DOC concentrations at Banks and Jones. 

Similar to the discussion pertaining to the No Action Alternative LLT, milintenance of SWP and CVP 
facilities under Alternative 5 LLT would not be expected to crea;te new sources of DOC or contribute 
towards a substantial change in existing sources of DOC in the affected area. Maintenance activities 
would not be expected to cause any substantial change in long-terrt? average DOC concentrations 
such that MUN beneficial uses, or any other beneficial nse, would be adversely affected. 

CEQA Conclusion: Relative to existing conditions, .Alternative 5 LLT operation and maintenance 
would not result in any substantial change inlong-term.a.verage DOC concentration upstream of the 
Delta or result in substantial increase in the frequencywit}l which long-term average DOC 
concentrations exceeds 2, 3, or 4 mg/L levels at the 11 assessment locations analyzed for the Delta. 
Modeled long-term average DOC concent.ratioriswould increase by no more than 03 mg/L at any 
single Delta assessment location (te., ::s;8o/~relativ~increase ), with long-term avet:age concentrations 
estimated to remain at or below 4.0 rngjL at all Delta locations assessed, with the e~<;eption of 
Buckley Cove on the San Joaquin River during the drought period modeled. Nevertheless1long-term 
average concentrations at BtH:3kley (():ye are expected to decrease slightly duriilgthe drought period, 
relative to existing conditions. The increases in long-term average DOC concentration that could 
occur within the Delta would not.be of sufficient magnitude to adverselyaffectthe MUN beneficial 
use, or an:y other o~neficial uses, of Delta waters or waters of the SWP /CVP Service Area. Because 
DOC is not bioaccumulative, the increases in long-terrn average DOC concentrations would not 
directlJC'ause bioaccurriulative problems in aquatic life or humans. Finally, DOC is not causing 
beneficial use impairments and thus is not 303(d) listed for any water body within the affected 
environment. Thus, the increases in long-term average DOC that could occur at various locations 
would not make any beneficial use impairment measurably worse. Because long-term average DOC 
concentrations are not expected to increase substantially, no long-term water quality degradation 
with respect to DOC is expected to occur and, thus, no adverse effects on beneficial uses would occur 
This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-18: Effects on dissolved organic carbon concentrations resulting from 
implementation of CM2-CM22 

Conservation components proposed under Alternative 5 LLT would be the same as those proposed 
under Alternative 1A, except that 25,000 rather than 65,000 acres of tidal habitat would be restored. 
Effects on DOC resulting from the implementation of CM2-CM22 would be similar to that previously 
discussed for Alternative 1A LL T, except that the reduced acreage of proposed tidal habitat would 
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1 reduce the overall Alternative 5 LLT related DOC loading to the Delta. While this reduced acreage 
2 would result in reduced DOC loading relative to other action Alternatives, conservation measures 
3 CM4-CM7 and CM10 could still contribute substantial amounts of DOC to raw drinking water 
4 supplies, largely depending on final design and operational criteria for the related wetland and 
5 riparian habitat restoration activities. Substantially increased long-term average DOC in raw water 
6 supplies could lead to a need for treatment plant upgrades in order to appropriately manage DBP 
7 formation in treated drinking water. This potential for future DOC increases would lead to 
8 substantially greater associated risk of long-term adverse effects on the MUN beneficial use. 

9 CEQA Conclusion: Effects of CM4-CM7 and CM10 on DOC under Alternative 5 LLT would be similar 
10 to those discussed for Alternative 1A LL T, although the overall magnitude of effect is expected to be 
11 less due to the smaller acreage proposed for tidal habitat restoration. Regardless of the smaller 
12 proposed acreage, these restoration activities could present a substantial source of DOC loading to 
13 the Delta. Similar to Alternative 1A LL T, this impact is considered to be significant and mitigation is 
14 required. It is uncertain whether implementation of Mitigation Measure WQ-18 would reduce 
15 identified impacts to a less than significant level. Hence, this impactcouli:i l"~main significant after 
16 mitigation. 

17 Mitigation Measure WQ-18: Design wetland and riparian liabitat features to minimize 
18 effects on municipal intakes 

19 Please see Mitigation Measure WQ-18 under Impact WQ-18 in the discussion of Alternative 1A. 

2 0 Impact WQ-19: Effects on pathogens resulting from fac!lities operations and maintenance 

21 Effects of CM1 on pathogens under Alterpatlve 5 are the same as those discussed for Alternative 1A 
22 LLT. This impact is considered to be less than significant. No mitigation is reqUired; 

23 ImpactWQ-20: Effects on pathogensresult;:ingfrom implementationofCM2-CM22 

24 Effects ofCM2-CM22on pathQgensunderAlternative 5 are the same as those discussedfor 
2 5 Alternative 1A LLT. This impact is considered to be less than significa-nt. No mitigation is required. 

2 6 Impact WQ-21: Effects on pesticide concentrations resulting from fa(;ilities operations and 
27 mainte_nance {CM1) 

2 8 Upstream rJf th.~ Delta 

29 For the same reasons stated for the No Action Alternative LLT, under Alternative 5 LLT no specific 
3 0 operations or maintenance activity of the SWP or CVP wouldsubstantially drive a change in 
31 pesticide use, and thus pesticide sources would remain unaffected upstream of the Delta. 
3 2 Nevertheless, changes in the timing and magnitude of reservoir releases could have an effect on 
3 3 available dilution capacity along river segments such as the Sacramento, Feather, American, and San 
34 Joaquin Rivers. 

3 5 Under Alternative 5 LL T, winter (November -March) and summer (April -October) season average 
36 flow rates on the Sacramento River at Freeport, American River at Nimbus, Feather River at 
3 7 Thermalito and the San Joaquin River at Vernalis would change. Relative to existing condition, No 
38 Action Alternative NT and No Action Alternative LLT, seasonal average flow rates on the Sacramento 
39 would decrease no more than 5% during the summer and 4% during the winter relative to existing 
40 conditions (Appendix 8L, Seasonal average flows Tables 1-4). On the Feather River, average flow 
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rates would decrease no more than 4% during the summer, but would increase by as much as 12% 
in the winter. American River average flow rates would decrease by as much as 15% in the summer 
and 1% in the winter. Seasonal average flow rates on the San Joaquin River would decrease by as 
much as 12% in the summer, but increase by as much as 3% in the winter. For the same reasons 
stated for the No Action Alternative LLT, decreased seasonal average flow of ::::;15% is not considered 
to be of sufficient magnitude to substantially increase pesticide concentrations or alter the long
term risk of pesticide-related toxicity to aquatic life, nor adversely affect other beneficial uses of 
water bodies upstream of the Delta. 

Delta 

Sources of diuron, OP and pyrethroid insecticides to the Plan Area include direct input of surface 
runoff from in-Delta agriculture and Delta urbanized areas as well inputs from riv~rs upstream of 
the Delta. Similar to Upstream of the Delta, CVP /SWP operations would.nofaffect these sources. 

Under Alternative 5 LL T, the distribution and mixing of Delta source waters would change. Percent 
change in monthly average sourre water fraction were evaluatedfer the modeled 16-y~ar (1976-
1991) hydrologic period and a representative drought period (1987~1991),"with special attention 
given to changes in San Joaquin River, Sacramento River and DeltaAgric~lture sources water 
fractions. Relative to existing conditions, under Alternative 5 LLT modeled San Joaquin River 
fractions would increase greater than 10% (excluding Banks and Jones pumping plants) at Rock 
Slough and Contra Costa PP No.1 (Appendix 8D, Source Water Fingerprinting). At Rock Slough, 
modeled San Joaquin River source water fractions Wo:uld inc:tease 16% during November (13% for 
the modeled drought period), while at Contr:a Costa PPNo. 1 San Joaquin River source water 
fractions would increase 15% during Noveriiber and 12% during March. Corresponding increases 
for the modeled drought periodwould not be gr:eater than 8% at Contra Costa PP No. 1. Relative to 
existing conditions, there would be no modeled increases in Sacramento River fFactions greater than 
14% (with exception to Banks;;tnd Jones which are discussed below) andDelta agricultural fractions 
greater than 7%. These modeled c;hanges in the source water fractions of Sacramento, San Joaquin 
and Delta agriculture water are not;(}f sufficient magnitude to substantially alter the long~term risk 
of pesticide-related toxicjty to aquatic life, nor adversely affect other~oeneficial uses of the Delta. 

When corr~pared to ~o ActiQ.IJ.Alternative NT and No Action Alterliative~LT, changes in source 
water fractions would be similar in season, geographic extent, and magnitude to those discussed for 
existirig conditions with exception to Buckley Cove . .At Buckley Cove, modeled San Joaquin River 
fractions would increase 12% in July (25% for the modeled droughtp-~riod) and 22% (43% for the 
modeled drought period) in August when compared toN o Actio~ Alternative LLT (Appendix 8D, 
Source Water Fingerprinting). These increases would primarily balance through decreases in 
Sacramento River water and eastsidetributarywaters, and as a result the San Joaquin River would 
account for as much as 72% of the total source water volume at Buckley Cove in July and August (as 
much as 54% for the modeled drought period). While the source water and potential pesticide 
related toxicity co-occurrence predictions do not mean adverse effect would occur, such 
considerable modeled increases in summer source water fraction at Buckley Cove could 
substantially alter the long-term risk of pesticide-related toxicity to aquatic life, given the apparent 
greater incidence of pesticides in the San Joaquin River. 

These predicted adverse effects on pesticides relative to No Action Alternative LL T fundamentally 
assume that the present pattern of pesticide incidence in surface water will occur at similar levels 
into the future. In reality, however, the makeup and character of the pesticide use market in the late 
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1 long-term (i.e., the year 2060) will not be exactly as it istoday. Current use of chlorpyrifos and 
2 diazinon is on the decline with their replacement by pyrethroids on the rise, yet in this assessment it 
3 is the apparent greater incidence of diazinon and chlorpyrifos on the San Joaquin River that serves 
4 as the basis for concluding that substantially increased San Joaquin River source water fraction 
5 would correspond to an increased risk of pesticide-related toxicity to aquatic life. By 2060, however, 
6 alternatives pesticides, such as neonicitinoids and biologicals, will likely be a more substantial 
7 contributing part of the existing mix of pesticides, and perhaps more prominent. The trend in the 
8 development of future-use pesticides is towards reduced risk pesticides, including more 
9 biopesticides, with greater targeted specificity, fewer residues, and lower overall non-target toxicity. 

10 By 2060 existing chlorpyrifos and diazinon TMDLs for the Sacramento and San Joaquin Rivers will 
11 have been in effect for more than 50 years. Moreover, it is reasonable to expect that CWA section 
12 303(d) listings and future additional listings will have developed TMDLs by 2060; To the extent 
13 these existing and future TMDL's address current and future-use pesticides, a greater degree of 
14 pesticide related source control can be anticipated. Nevertheless, forecasting whether these various 
15 efforts will ultimately be successful at resolving current pesticide related impairments requires 
16 considerable speculation. While the fundamental assumptions that have gu!ded this assessment of 
17 pesticides may be somewhat altered by 2060, these assumptions are informed by actual studies and 
18 monitoring data collected from the recent past and, therefqre, judging prolect alternative effects in 
19 the future remain most accurate through use of these informed assumptions rather than based on 
2 0 assumptions founded upon future speculative conditiOJ:!S. 

21 SWP/CVP Export Service Areas 

2 2 Assessment of effects in SWP /CVP ExportSetvice Areas is based on effects seen in the Plan Area at 
2 3 the Banks and Jones pumping plants. Under Alternative 5 LLT, Sacramento River source water 
24 fractions would increase substantiallYa:t both Banks and Jones pumping plants relative to existing 
2 5 conditions, No Action Alternative NT and No Action Alternative LL T (AppendiX: 8D, Source Water 
2 6 Fingerprinting). At Banks pumping plant, Sac~amento source water fractrnns would generally 
27 increase from 14-28% for MarchthroughJune (17% for April of the modeled droughttyeriod) and at 
28 Jones pumping plant Sacramento source water fractions would generally increase from 12-24% for 
29 January through June (15-27% for March through May of the modeled drought period). These 
3 0 increases in Sacramento source water fraction would primarily balance throqgh equivalent 
31 decreases"JnSan Joaquin River water. Based on the general observation that San Joaquin River, in 
32 comparison totf1e Sa<!ramento River, is a greater contributor of OPinsecticides in terms of greater 
3 3 frequencyof int;idence and presence at concentrat:b:ms exce~ding water quality benchmarks, 

0, 

34 modeled inct:~ases in Sacramento River fraction at Banks and Jones would generally represent an 
3 5 improvement in export water quality respective to pesticides. 

36 CEQA Conclusion: Relative to existing conditions, the Alternative 5 LLT would not result in any 
3 7 substantial change in long-term average pesticide concentration or result in substantial increase in 
38 the anticipated frequency with which long-term average pesticide concentrations would exceed 
39 aquatic life toxicity thresholds or other beneficial use effect thresholds upstream of the Delta, at the 
40 11 assessment locations analyzed for the Delta, or the SWP /CVP service area. Numerous pesticides 
41 are currently used throughout the affected environment, and while some of these pesticides may be 
42 bioaccumulative, those present-use pesticides for which there is sufficient evidence for their 
43 presence in waters affected by SWP and CVP operations (i.e., diazinon, chlorpyrifos, diuron, and 
44 pyrethroids) are not considered bioaccumulative, and thus changes in their concentrations would 
45 not directly cause bioaccumulative problems in aquatic life or humans. Furthermore, while there are 
46 numerous 303 (d) listings throughout the affected environment that name pesticides as the cause for 
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1 beneficial use impairment, the modeled changes in upstream river flows and Delta source water 
2 fractions would not be expected to make any of these beneficial use impairments measurably worse. 
3 Because long-term average pesticide concentrations are not expected to increase substantially, no 
4 long-term water quality degradation with respect to pesticides is expected to occur and, thus, no 
5 adverse effects on beneficial uses would occur. This impact is considered to be less than significant. 
6 No mitigation is required. 

7 Impact WQ-22: Effects on pesticide concentrations resulting from implementation of CM2-
8 CM22 

9 Conservation components proposed under Alternative 5 would be the same as those proposed 
10 under Alternative 1A, exceptthat 25,000 rather than 65,000 acres oftidal habitat would be restored. 
11 As such, effects on pesticides resulting from the implementation of CM2-CM22would be similar to 
12 that previously discussed for Alternative 1A LLT, except that the likely overall u.se of herbicides to 
13 control invasive aquatic vegetation would likely be reduced commensurate with thereduction in 
14 restored acres of tidal habitat. Nevertheless, herbicides directly applied'towater could include 
15 adverse effects on non-target aquatic life, such as aquatic invertebrates and beneficial aquatic plants. 
16 As such, aquatic life toxicity objectives could be exceeded with sufficient frequency and magnitude 
17 such that beneficial uses would be impacted. 

18 CEQA Conclusion: Effects of CM2-CM22 on pestfcidesurider Alternative 5 LLT are the similar as 
19 those discussed for Alternative 1A LLT. Potential environmental effects related only to CM13 are 
20 considered to be significant. Mitigation is required. Wlfile Mitigation Measure WQ-22 is available to 
21 partially reduce this impact of pesticides, no feasibltr mitigation is available that would reduce it to a 
2 2 level that would be less than significant 

2 3 Mitigation Measure WQ-22: Implement least toxic integrated pest mari;:tgement strategies 

24 Please see Mitigation Me~~lu(e WQ~22 under Impact WQ-22 in the discussi~n of Alternative 1A. 
~ 

2 5 Impact WQ-23: Effects on phosphorus concentrations resulting froiU. facilities operations and 
26 maintenance (CMl} 

2 7 Effects of water facilities arid operations (CM1) on phosphoruslevels in water bodies of the affected 
2 8 environment under Alternative 3 LL T would be very similar (i.e., nearly the same) as those 
2 9 discussed for Alternative 1A LL T. Consequently, the environmental consequences to phosphorus 
3 0 levels discns~ed in detail for Alternative 1A LL T also adequately represent the effects under 
31 Alternative 3 LLT. Based on this finding, this impact is considered to be less than significant. No 
3 2 mitigation is required. 

3 3 Impact WQ-24: Effects on phosphorus concentrations resulting from implementation of CM2-
34 CM22 

35 Effects of CM2-23 on phosphorus levels in water bodies of the affected environment under 
3 6 Alternative 5 LLT would be very similar (i.e., nearly the same) as those discussed for Alternative 1A 
3 7 LLT. Consequently, the environmental consequences to phosphorus levels from implementing CM2-
38 CM22 discussed in detail for Alternative 1A LLT also adequately representthe effects of these same 
39 actions under Alternative 5 LLT. Based on this finding, this impact is considered to be less than 
40 significant. No mitigation is required. 
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Impact WQ-25: Effects on selenium concentrations resulting from facilities operations and 
maintenance (CM1) 

[Note to Lead Agencies: This assessment is in preparation]. 

Impact WQ-26: Effects on selenium concentrations resulting from implementation of CM2-
CM22 

[Note to Lead Agencies: This assessment is in preparation]. 

Impact WQ-27: Effects on trace metal concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative 5 LLT would result in 
negligible, and likely immeasurable, increases in trace metal concentra:1:io)1s in the rivers and 
reservoirs upstream of the Delta, relative to existing conditions, .. No Action AlternativeNT and No 
Action Alterantive LLT. Effects due to the operation and maintenan(;'e of the conveyance facilities are 
expected to be immeasurable, on an annual and long-tenp average basis. As such, the Alternative 5 
would not be expected to substantially increase the frequency with which applicable Basin Plan 
objectives or CTR criteria would be exceeded in water oodles of the affected environment located 
upstream of the Delta or substantially degrade the q~ality of these water bodies, with regard to trace 
metals. 

Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative.5 LL'f would not result in 
substantial increases in trace metal CQncentrations in the Delta relative to exi~ting:onditions, No 
Action Alternative NT, and No Action Alternative LLT. Effects due to the opePation a:nd maintenance 
of the conveyance facilities,are exy)'ectedto be negligible, on long-term average basis. As such, 
Alternative 5 would not be expected to substantially increase the frequency: with which applicable 
Basin Plan objectives orCTR criteria would be exceeded in the Deltaor supS:tantially degrade the 
quality of Delta waters, with regard to trace metals. 

SWP/CIIP ExportService Areas 

For the same reasons stated for the No Action Alternative LLT, Alternative 5 LLT would not result in 
substantial inufeases in trace metal concentrations in tlte. water ~xported from the Delta or diverted 
from the Sacramento River through the proposed conveyance facilities. As such, there is not 
expected to be substantial changes in trace metal concentrations in the SWP /CVP export service 
area waters under Alternative 5, relative to existing conditions, No Action Alternative NT, and No 
Action Alternative LLT. As such, Alternative 5 would not be expected to substantially increase the 
frequency with which applicable Basin Plan objectives or CTR criteria would be exceeded in the 
water bodies of the affected environment in the SWP and CVP Service Area or substantially degrade 
the quality of these water bodies, with regard to trace metals. 

CEQA Conclusion: There would be no substantial long-term increase in trace metal concentrations 
in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the SWP /CVP export 
service area waters under Alternative 5 relative to existing conditions. As such, this alternative is 
not expected to cause additional exceedance of applicable water quality objectives by frequency, 
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magnitude, and geographic extent that would cause adverse effects on any beneficial uses of waters 
in the affected environment. Because trace metal concentrations are not expected to increase 
substantially, no long-term water quality degradation for trace metals is expected to occur and, thus, 
no adverse effects to beneficial uses would occur. Furthermore, any negligible changes in long-term 
trace metal concentrations that may occur in water bodies of the affected environment would not be 
expected to make any existing beneficial use impairments measurably worse. The trace metals 
discussed in this assessment are not considered bioaccumulative, and thus would not directly cause 
bioaccumulative problems in aquatic life or humans. This impact is considered to be less than 
significant. No mitigation is required. 

Impact WQ-28: Effects on trace metal concentrations resulting from implementation of CM2-
CM22 

Conservation components proposed under Alternative 5 would be the same as those proposed 
under Alternative 1A, except that 25,000 rather than 65,000 acres oftil!al habitatwould be restored. 
Effects on trace metals resulting from the implementation of CM2-CM22would be similar to that 
previously discussed for Alternative 1A. As they pertain to trace metals, implementation of CM2-
CM22 would not be expected to adversely affect beneficial uses of the affectedenvironment or 
substantially degrade water quality with respect to trace metals. 

CEQA Conclusion: Implementation of CM2-CM22 under Alternative 5 would not cause substantial 
long-term increase in trace metal concentrations in the rivers and reservoirs upstream of the Delta, 
in the Delta Region, or the SWP /CVP export service area. As such, this alternative is not expected to 
cause additional exceedance of applicable water quality nbjectives by frequency, magnitude, and 
geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 
environment. Because trace metal cont;:entrations are not expected to increase substantially, no 
long-term water quality degradation for,trace metals is expected to occur and; thus, no adverse 
effects to beneficial uses would occur. Furthermore, any negligible changes in ldng;..term trace metal 
concentrations that may oc~ur th~oughout the affected environment would no~ be expected to make 
any existing beneficial use impairments measurably worse. The trace metals discussed in this 
assessment are not consideredbioaccumulative, and thus would not directly causebioaccumulative 
problems in aquatic life orhumaqs:This impact is considered to .. be less than: sigpificant. No 
mitigation isr:equired. ... ... 

ImpactWQ-2~: Effects O;n TSS and turbidity resulting from fadUties operations and 
maintenance (CM 1) 

Effects of CM 1 OQ. }SS and turbidity under Alternative 5 a~e the same as those discussed for 
Alternative 1A LL T. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-30: Effects on TSS and turbidity resulting from implementation of CM2-CM22 

Effects of CM2-CM22 on TSS and turbidity under Alternative 5 are the same as those discussed for 
Alternative 1A LL T. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-31: Water quality effects resulting from construction-related activities 

The conveyance features for CM1 under Alternative 5 would be very similar to those discussed for 
Alternative 1A. The primary difference between Alternative 5 and Alternative 1A is that under 
Alternative 5, the fewer number of intakes would result in a reduced level of construction activity. 
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1 However, construction techniques and locations of major features of the conveyance system within 
2 the Delta would be similar. The remainder of the facilities constructed under Alternative 5, including 
3 conservation measures CM2-CM22, would be very similar to, or the same as, those to be constructed 
4 for Alternative 1A. 

5 The types of potential construction-related water quality effects associated with implementation of 
6 conservation measures CM1-CM22 under Alternative 5 would be very similar to the effects 
7 discussed for Alternative 1A LL T, and the effects anticipated with implementation of CM2-CM22 
8 would be essentially identical. However, the contruction of fewer intakes and smaller conveyance 
9 features for CM1 under Alternative 5 would be anticipated result in a lower magnitude of 

10 construction-related activities. Nevertheless, the construction of CM1 with the environmental 
11 commitments and agency permitted construction requirements and BMPs would. result in the 
12 potential water quality effects being largely avoided and minimized. The specific environmental 
13 commitments that would be implemented under Alternative 5 would be sirnilartothose described 
14 for Alternative 1A. Consequently, relative to existing conditions, Alternative 5 LL T would not be 
15 expected to cause exceedance of applicable water quality objectives/ criteria or substantial water 
16 quality degradation with respect to constituents of concern, and thus would not adversely affect any 
17 beneficial uses upstream of the Delta, in the Delta, or in the SWP and CVP service area. 

18 CEQA Conclusion: Construction-related contaminant diS:charge~ woulq.be temporary and 
19 intermittent in nature and would involve negligible, if any, discharges ofbioaccumulative or 303(d) 
2 0 listed constituents to water bodies of the affected environment. As such, construction activities 
21 would not contribute measurably to bioaccumJ..ll<Itioli of contaminants in organisms or humans or 
22 cause 303(d) impairments to be discerniblyworse .. Because environmental commitments would be 
23 implemented under Alternative 5 LLT for construction-related activities along with agency-issues 
2 4 permits that also contain construction requirements to protect water quality, the construction-
2 5 related effects would not be e{(pect~d to cause or contribute to a substautial increased frequency of 
2 6 exceedances of water quality objectives/criteria relative to existing conditiof!s,

0 

or substantially 
2 7 degrade water quality with respect to the constituents of concern on a long-term aver"agebasis, and 
28 thus would not adverselyaffectanyl;leneficial uses in water bodies upstreamofthe Delta, within the 
29 Delta, or in the SWP and CVPservice area. Based on these findings, this impact is determined to be 
30 less than significant. No mitigation is required. 

31 

32 

8.3.4.9 Alternative 6A-Isolated Co.nvey~ncewith Tunnel and Intakes 1-
5 (15,000 cfs; Operational Scenario D) 

33 Alternative 6 would convey up to 15,000 cfs ofwaterfrbm the north Delta to the south Delta 
3 4 through pipelines/tunnels from five screened intakes on the east bank of the Sacramento River 
3 5 between Clarksburg and Walnut Grove. A new Byron Tract Forebay, adjacent to and south of Clifton 
3 6 Court Forebay, would be constructed which would provide water to the south Delta pumping plants. 
3 7 However, this would be an "isolated" conveyance, no longer involving operation of the existing SWP 
38 and CVP south Delta export facilities for Clifton Court Forebay and Jones Pumping Plant. Water 
39 supply and conveyance operations would follow the guidelines described as Scenario D, which 
40 includes fall X2. CM2-CM22 would be implemented under this alternative, and would be the same as 
41 those under Alternative 1A. See Chapter 3, Description of Alternatives, for additional details on 
42 Alternative 6A. 
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1 Impact WQ-1: Effects on ammonia concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 Upstream of the Delta 

4 For the same reasons stated for the No Action Alternative LLT, Alternative 6A LLT would have 
5 negligible, if any, effect on ammonia concentrations in the rivers and reservoirs upstream of the 
6 Delta relative to existing conditions and the No Action Alternative NT and LLT. Any negligible 
7 increases in ammonia -N concentrations that could occur in the water bodies of the affected 
8 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
9 extent that would adversely affect any beneficial uses or substantially degrade the quality of these 

10 water bodies, with regard to ammonia. 

11 Delta 

12 Assessment of effects of ammonia under Alternative 6A LL T is the sam.e as discussed under 
13 Alternative 1A, except that because flows in the Sacramento Rive.r at Freeport are different between 
14 the two alternatives, estimated monthly average and long term annualaverage predicted ammonia-
15 N concentrations in the Sacramento River downstream of Freeport are different. 

16 As Table 8-59 shows, estimated ammonia-N concentrations in the Sacramento River downstream of 
17 Freeport (upon full mixing of the SRWTP discharge witliriver water) under Alternative 6A LLT and 
18 the No Action Alternative LLT are expected to be similar. Minor increases in ammonia-N 
19 concentrations would occur during July through January and ih April, and remaining months would 
2 0 be unchanged or have a minor decrease. Annual average concentrations would be the same under 
21 both Alternative 6A LLT and the No Action ltlternativeLLT. Moreover, the estimated concentrations 
2 2 downstream of Freeport under Alternative 6A LLT wo~ld be similar to existing soy.rce water 
2 3 concentrations for the San Francisco Bay and San Joaquin River. Consequently, changes in source 
2 4 water fraction anticipated under Alternative 6A LL T, relative to the No Action Alternative LL T, are 
2 5 not expected to substantially increase ammonia concentrations at any Delta lQcations. 

26 Table 8-59. Estimated Amnronia-N (mg-L as N) Concentrations in the Sa~rarhento River Downstream of 
2 7 the Sacramento Region~t Waste waster Treatment Plant for the No Action Alternative LL T and 
2 8 Alternative 6A LL T 

"\ 
Annual 

Oct N'ov Dec Jan Feb Mar Apr May Juri Jul Aug Sep Average 

No Action 
Alternative 0.081 0.073 0.061 0.055 0.053 0.055 0.061 0.070 0.072 0.064 0.072 0.069 0.063 
LLT 

~~~~;tive 0.082 0.075 0.062 0.056 0.053 0.055 0.062 0.069 0.072 0.067 0.074 0.071 0.063 

29 

30 Any negligible increases in ammonia-N concentrations that could occur at certain locations in the 
31 Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
3 2 beneficial uses or substantially degrade the water quality at these locations, with regards to 
33 ammonia. 
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1 SWP/CVP Export Service Areas 

2 The assessment of effects on ammonia in the SWP /CVP Export Service Area is based on assessment 
3 of ammonia-N concentrations at Banks and Jones pumping plants. Similar to the discussion for 
4 Alternative 1A, under Alternative 6A for areas of the Delta that are influenced by Sacramento River 
5 water, including Banks and Jones pumping plants, ammonia-N concentrations are expected to 
6 decrease, relative to existing conditions and No Action Alternative NT. This decrease in ammonia-N 
7 concentrations for water exported via the south Delta pumps is not expected to result in an adverse 
8 effects on beneficial uses or substantially degrade water quality of exported water, with regards to 
9 ammonia. 

10 Furthermore, as discussed above for the PlanArea, for all areas of the Delta, including Banks and 
11 Jones pumping plants, ammonia-N concentrations are not expected to be substantially different 
12 under Alternative 6A LL T, relative to No Action Alternative LL T. Any negligible increases in 
13 ammonia-N concentrations that could occur at Banks and Jones pumpirrg plants would not be of 
14 frequency, magnitude and geographic extent that would adversely affect;;~.ny benefittal uses or 
15 substantially degrade the water quality at these locations, with regards to ammonia. 

16 CEQA Conclusion: There would be no substantial, long-term irfcrease in.ammonia-N concentrations 
17 in the rivers and reservoirs upstream of the Delta, in the.PlanArea, or the waters exported to the 
18 CVP and SWP service areas under Alternative 61} LLT relative to existing conditions. As such, this 
19 alternative is not expected to cause additional exce.edance of applicable water quality 
20 objectives/criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
21 on any beneficial uses of waters in the affected enyironment. Because ammonia concentrations are 
2 2 not expected to increase substantially, no long-term water quality degradation is expected to occur 
23 and, thus, no adverse effects on beneficia1 uses would occur. Ammonia is not 303(d) listed within the 
24 affected environment and thus any mirror increases than could occur in some areas would not make 
2 5 any existing ammonia -related impairment measurably worse because no such .impairments 
26 currently exist. Because ammon:fa-N is not bidaccumulative, minor increas:esthat cCJti:ld occur in 
2 7 some areas would not bioaccumltl<l;te to g(eater levels in aquatic organisms that would, in turn, pose 
28 substantial health risks tb fish,wildlife, or humans. This impact is CO[tsfdered to be less than 
29 significant. No mitigation isrequired. 

3 0 Impact WQ~2: Effet':ts on ammonia concentrationsre~ultingfrom implementation of CM2-
31 CM22 

3 2 Effects of CM~:::..cM2 2on ammonia under Alternative 6A LL T are the saine as those discussed for 
33 Alternative 1A.LLT. This impact is considered to be less than significant. No mitigation is required. 

3 4 Impact WQ-3: Effects on boron concentrations resulting from facilities operations and 
35 maintenance (CM1) 

3 6 Upstream of the Delta 

37 Effects ofCM1 on boron under Alternative 6A LLT in areas upstream of the Delta would be very 
38 similar to the effects discussed for Alternative 1A LLT. There would be no expected change to the 
3 9 sources of boron in the Sacramento and east-side tributary watersheds, and resultant changes in 
40 flows from altered system-wide operations would have negligible, if any, effects on the 
41 concentration of boron in the rivers and reservoirs of these watersheds. The modeled long-term 
42 annual average lower San Joaquin River flow at Vernalis would decrease slightly compared to 
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Water Quality 

existing conditions and the No Action Alternative NT, and would be similar compared to the No 
Action Alternative LLT. The reduced flow would result in possible increases in long-term average 
boron concentrations of up to about 3% relative to the existing conditions and No Action Alternative 
NT conditions. The increased boron concentrations would not increase the frequency of 
exceedances of any applicable objectives or criteria and would not be expected to cause further 
degradation at measurable levels in the lower San Joaquin River, and thus would not cause the 
existing impairment there to be discernibly worse. Consequently, Alternative 6A LLT would not be 
expected to cause exceedance of boron objectives/ criteria or substantially degrade water quality 
with respect to boron, and thus would not adversely affect any beneficial uses of the Sacramento 
River, the east-side tributaries, associated reservoirs upstream of the Delta, or the San Joaquin River. 

Delta 

Relative to the existing conditions, No Action Alternative NT, and No Action Alternative LLT, 
Alternative 6A LL T would result in generally widespread increased long: term average boron 
concentrations for the 16-year period modeled at the interior and western Delta locations (by as 
much as 14% at the SF Mokelumne River at Staten Island, 4% attheSan Joa(}uin River~t Buckley 
Cove, 43% at Franks Tract, 75% at Old River at Rock Slough, and 5% atthe Sacramento River at 
Emmaton) (Appendix SF, Table Bo-16). Implementationoftidal habitatrestoration under 
conservation measure CM4 also may contribute to incn:!ased boron concentrations at western Delta 
assessment locations, and thus would not be anticipated to subsqntially affect agricultural 
diversions which occur primarily at interior Delta locations~ .The long-term annual average and 
monthly average boron concentrations, for eitber the'16-year period or drought period modeled, 
would never exceed the 2,000 ~g/L human health advisory objective (i.e., for children) or 500 ~g/L 
agricultural objective at any of the eleven Delta assessQJ.ent locations, which represents no change 
from the existing conditions and No 1\ctron Alternative NT and LLT conditions{Appendix SF, Table 
Bo-3). The increased concefitrationsat interior Delta locations would result in moderate reductions 
in the long-term average assiQJ.ilative capaci~.ofup to 21% at Franks Trattand up to 43% at Old 
River at Rock Slough locations (A:ppendix SF, Table Bo-17). However, because the absolute boron 
concentrations would still be well below the lowest 5 00 ~g/L objectiv~ for thet)rotection of the 
agricultural beneficial uie under Nternative 6A LLT, the levels of boron d~g:r:adation would not be of 
sufficient magnitude to substantially increase the risk of exceeding objectives or cause adverse 
effects to municipal and agricultural water supply beneficial uses, or anyoth:er beneficial uses, in the 

"%',, 

Delta (AppendiX SF, Figure Bo-3). 

SWP/CVP Export Service Areas 

Effects of CM1 on. boron under Alternative 6A LLT in theJ)elta would be very similar to the effects 
discussed for Alternative 1A LL T. Under Alternative 6A LLT,long-term average boron 
concentrations would decrease by as much as 56% at the Banks Pumping Plant and by as much 63% 
at Jones Pumping Plant relative to existing conditions, No Action Alternative NT, and No Action 
Alternative LLT (Appendix SF, Table Bo-16). Commensurate with the decrease in exported boron 
concentrations, boron concentrations in the lower San Joaquin River may be reduced and would 
likely alleviate or lessen any expected increase in boron concentrations at Vernalis associated with 
flow reductions (see discussion of Upstream of the Delta), as well locations in the Delta receiving a 
large fraction of San Joaquin River water. Reduced export boron concentrations also may contribute 
to reducing the existing 303(d) impairment in the lower San Joaquin River and associated TMDL 
actions for reducing boron loading. 
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1 Maintenance of SWP and CVP facilities under Alternative 6A LL T would not be expected to create 
2 new sources of boron or contribute towards a substantial change in existing sources of boron in the 
3 affected environment. Maintenance activities would not be expected to cause any substantial 
4 increases in boron concentrations or degradation with respect to boron such that objectives would 
5 be exceeded more frequently, or any beneficial uses would be adversely affected anywhere in the 
6 affected environment. 

7 CEQA Conclusion: Boron is not a bioaccumulative constituent, thus any increased concentrations 
8 under Alternative 6A LL T would not result in adverse boron bioaccumulation effects to aquatic life 
9 or humans. Relative to existing conditions, Alternative 6A LL T would not result in any substantial 

10 increases in boron concentration upstream of the Delta. Alternative 6A LL T maintenance also would 
11 not result in any substantial increases in boron concentrations in the affected environment. Relative 
12 to existing conditions, Alternative 6A LL T would not result in substantially increased boron 
13 concentrations such that frequency of exceedances of municipal and agricultural water supply 
14 objectives would increase. The levels of boron degradation that may otc.ur under Alternative 6A 
15 LL T, while widespread in particular at interior Delta locations, would not be of sufficient magnitude 
16 to cause substantially increased risk for adverse effects to munidpalor agricultural beneficial uses 
17 within the affected environment. Long-term average boron concentrations would decrease in Delta 
18 water exports to the SWP and CVP service area, which may contribute to:reducing the existing 
19 303( d) impairment of agricultural beneficial uses in the lower San Joaquin River. Consequently, 
2 0 Alternative 6A LL T would not be expected to cause any substantfalincreases in boron 
21 concentrations or degradation with respect to boronsuch"tnat objectives would be exceeded more 
2 2 frequently, or any beneficial uses would be adversely affected anywhere in the affected 
23 environment. Based on these findings, this impact is determined to be less than significant. No 
24 mitigation is required. 

2 5 Impact WQ-4: Effects on boron concentrations resulting from implementatio.n of CM2-CM22 

26 Effects of CM2-CM22 on boron under Alternative 6A LLT are the same as ttfose discussed for 
2 7 Alternative 1A LL T. This impact is 'considered to be less than significant: No mitigation is required. 

28 ImpactWQ-5: Effe~ts onbromh:le concentrations resultingfrQmfacilitiesoperations and 
29 maintenance (CM1) 

3 0 Upstream of thf!.De/ta 

31 Under Altetn:ative 6A LL T there would be no expected change t<;>the sources of bromide in the 
3 2 Sacramento and eastside tributary watersheds. Bromide lQading in these watersheds would remain 
3 3 unchanged and resultant changes in flows form altered system-wide operations under Alternative 
34 6A LLT would have negligible, if any, effects on the concentration of bromide in the rivers and 
3 5 reservoirs of these watersheds. Consequently, Alternative 6A LL T would not be expected to 
3 6 adversely affect the MUN beneficial use, or any other beneficial uses, of the Sacramento River, the 
3 7 eastside tributaries, or their associated reservoirs upstream of the Delta. 

38 Under Alternative 6A LLT, modeling indicates that long-term annual average flows on the San 
39 Joaquin River would decrease by 6%, relative to existing conditions, 5% relative to No Action 
40 Alternative NT, and would remain virtually the same relative to No Action Alternative LLT. Similar to 
41 the No Action Alternative LLT, these decreases in flow would result in possible increase in long-term 
42 average bromide concentrations of about 3%, relative to existing conditions, 2% relative to No 
43 Action Alternative NT, and less than <1% relative to No Action Alternative LLT. The small increases 
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Water Quality 

in lower San Joaquin River bromide levels that could occur under Alternative 6A LLT, relative to 
existing, No Action Alternative NT, and No Action Alternative LL T conditions would not be expected 
to adversely affect the MUN beneficial use, or any other beneficial uses, of the lower San Joaquin 
River. 

Delta 

Relative to existing conditions, Alternative 6A LL T would result in increases in long-term average 
bromide concentrations at Staten Island and Barker Slough, while long-term average concentrations 
would decrease at the other assessment locations (Appendix 8E, Bromide Table 14-15). At Barker 
Slough, predicted long-term average bromide concentrations would increase from 51 ~g/L to 61 
~g/L (19% relative increase) for the modeled 16-year hydrologic period and would increase from 
54 ~g/L to 92 ~g/L (73% relative increase) for the modeled drought period. At Barker Slough, the 
predicted 50 ~g/L exceedance frequency would decrease from 49% under existing conditions to 
38% under Alternative 6A LLT, but would increase from 55% to 63%during the drought period. At 
Barker Slough, the predicted 100 ~g/L exceedance frequency would increase from 0%. under 
existing conditions to 17% under Alternative 6A LL T, and woulq ihcreasefrom 0% to 37% during 
the drought period. At Staten Island, predicted long-term average bromide concentrations would 
increase from 50 ~g/L to 7 0 ~g/L ( 41% relative increase) for; the modeled 16-year hydrologic 
period and would increase from 51 ~g/L to 7 0 J.tg/L (37% relative increase) for the modeled 
drought period. At Staten Island, increases in average or:~mide concentrations would correspond to 
an increased frequency of 50 ~g/1 threshold exceedance, from 4 7% under existing conditions to 
85% under Alternative 6A LLT (52% to 88%.fo.r the modeled drought period), and an increase from 
1% to 10% (0% to 5% for the modeled drought petiod)~or the 100 ~g/L threshold. Changes in 
exceedance frequency of the 50 ~g/L ant;i 10@ J.l.g/L COf!Centration thresholds at other assessment 
locations would be less considerable. 

Due to the relatively small differences between modeled existing conditiGf!s and No Action 
baselines, changes in long-term average bromide concentrations and chan,g~sin exceedance 
frequencies relative to No Action A'lternative NT and No Action Alternative LL'1°are generally of 

"< 
similar magnitude to those previously described for the existing condition comparison (Appendix 
8E, Bromide Table 14-15). Modeled long-term average bromide .concentl"ation increases at Barker 
Slough are predicted to increase by 24% (7 6% for the modeled droughtperiod) relative to No 
Action Alternative Nf, and would increase by 22% (72%for the modeled drought period) relative to 
No Action Alternative LLT. Modeled long-term average bromideconcentration increases at Staten 
Island arepredicted to increase by 40% (36% for the modeled drought period) relative to No Action 
Alternative N'f';and would increase by 45% ( 41% for'the modeled drought period) relative to No 
Action Alternative LLT. However, unlike the existing conditions comparison, long-term average 
bromide concentrations at Buckley Cove would increase relative to No Action Alternative NT and No 
Action Alternative LLT, although the increases would be relatively small ( ::::;4%). 

The increase in long-term average bromide concentrations predicted at Barker Slough, principally 
the relative increase in 100 ~g/L exceedance frequency, would result in a substantial change in 
source water quality for existing drinking water treatment plants drawing water from the North Bay 
Aqueduct. As discussed for Alternative 1A, drinking water treatment plants obtaining water via the 
North Bay Aqueduct utilize a variety of conventional and enhanced treatment technologies in order 
to achieve DBP drinking water criteria. While the implications of such a modeled change in bromide 
at Barker Slough are difficult to predict, the substantial modeled increases could lead to adverse 
changes in the formation of disinfection byproducts such that considerable treatment plant 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-366 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00366 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 
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upgrades may be necessary in order to achieve equivalent levels of health protection. Increases at 
Staten Island are also considerable, although there are no existing or foreseeable municipal intakes 
in the immediate vicinity. 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 
locations is in excess of 3,000 f.lg/L, but during seasonal periods of high Delta outflow can be <300 
f.lg/L. Use of the seasonal intakes at Mallard Slough and City of Antioch under Alternative 6A LL T 
would experience a period average increase in bromide during the months when these intakes 
would most likely be utilized. For those wet and above normal water year types where mass balance 
modeling would predict water quality typically suitable for diversion, predicted long-term average 
bromide would increase from 103 f.lg/L to 162 f.lg/L (58% increase) at City of Antioch and would 
increase from 150 f.lg/L to 199 f.lg/L (33% increase) at Mallard Slough relatiye to existing conditions 
(Appendix 8E, Bromide Figure 4-5). Increases would be similar for No Action Alter~ative NT and No 
Action Alternative LL T comparison. The decisions surrounding the use of these si!'asonal intakes is 
largely driven by acceptable water quality, and thus have histori<;:aJly been opportunist!c. 
Opportunity to use these intakes would remain, and the predicted increases in bromide 
concentrations at the City of Antioch and Mallard Slough intake would not be expected to adversely 
affect MUN beneficial uses, or any other beneficial use, a(these loc~tion,s. 

Relative to existing, No Action Alternative NT, and No 1\ction Alternative LLT conditions, Alternative 
6A LLT would lead to predicted improvements in long-term~verage bromide concentrations at 
Franks Tract, Rock Slough, and Contra Costa PP No.1, in addition to Banks and Jones (discussed 
below). At these locations, long-term average bromide concentrations would be predicted to 
decrease by as much as 41-61%, depending on base lin~ comparison. 

SWP/CVP Export Service Areas 

Under Alternative 6A LLT, impl'ovem:ent in fbng-term average bromide coru::entratlo:ns would occur 
at the Banks and Jones pumping plants. Long-term average bromide concentrations for the modeled 
16-year hydrologic period at these lbcations would decrease by as muchzas 96% relative to existing 
conditions, No Action Alternative NT, and No Action Alternative LL T (Appendix 8E, Bromide Tables 
14-15). As a result, exceeda:l1cces ~fthe 50 f.lg/L and 100 f.lg/L a.ssessmeutthresholds would be 
completely eliminated, resulting in considerable overall improvement in Export Service Areas water 
quality respective to l1romide. Commensurate withthe decrease in exported bromide, an 
improvement in lower San Joaquin River bromidewould also be. observed since bromide in the 
lower San Joaquin River is principally related to irrigation wate.rdeliveries from the Delta. While the 
magnitude of this expected lower San Joaquin River improve merit in bromide is difficult to predict, 
the relative decrease in overall loading of bromide to the Export Service Areas would likely alleviate 
or lessen any expected increase in bromide concentrations at Vernalis (see discussion of Upstream 
of the Delta) as well locations in the Delta receiving a large fraction of San Joaquin River water, such 
as much of the south Delta. 

Similar to the discussion pertaining to the No Action Alternative LL T, maintenance of SWP and CVP 
facilities under Alternative 6A LL T would not be expected to create new sources of bromide or 
contribute towards a substantial change in existing sources of bromide in the affected environment. 
Maintenance activities would not be expected to cause any substantial change in bromide such that 
MUN beneficial uses, or any other beneficial use, would be adversely affected anywhere in the 
affected environment. 
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1 CEQA Conclusion: Relative to existing conditions, Alternative 6A LL T operation and maintenance 
2 would not result in any substantial change in long-term average bromide concentration upstream of 
3 the Delta. Furthermore, under Alternative 6A LL T, water exported from the Delta to the SWP /CVP 
4 service area would be substantially improved relative to bromide. Bromide is not bioaccumulative, 
5 therefore change in long-term average bromide concentrations would not directly cause 
6 bioaccumulative problems in aquatic life or humans. Additionally, bromide is not a constituent 
7 related to any 3 03 (d) listings. Alternative 6A LL T operation and maintenance activities would not 
8 cause substantial long-term degradation to water quality respective to bromide with the exception 
9 of water quality at Barker Slough and at Staten Island in the eastern Delta. There are no existing or 

10 foreseeable municipal intakes in the vicinity of Staten Island, but Barker Slough is the source of the 
11 North Bay Aqueduct. At Barker Slough, modeled long-term annual average concentrations of 
12 bromide would increase by 19%, and 73% during the modeled drought period. For the modeled 16-
13 year hydrologic period the frequency of predicted bromide concentrations ~xceed.iug 100 [.l.g/L 
14 would increase from 0% under existing conditions to 17% under Alternative 6A LL t while for the 
15 modeled drought period, the frequency would increase from 0% to 37%, Substantial changes in 
16 long-term average bromide could necessitate changes in treatment plant operation or require 
17 treatment plant upgrades in order to maintain DBP compliance:Thernodelpredicted change at 
18 Barker Slough is substantial and, therefore, would represent a substantially increased risk for 
19 adverse effects on existing MUN beneficial uses should treathtent upgra,d.es not be undertaken. The 
2 0 impact is considered significant and mitigation is required. Implementation of Mitigation Measure 
21 WQ-5 would reduce identified impacts to a less tha.n significant level by relocating the North Bay 
2 2 Aqueduct outside the influence of sea water intrusion. 

" 2 3 Mitigation Measure WQ-5: Move the North Bay Aqueduct intake from Barker Slough to 
24 the Sacramento River 

2 5 Please see Mitigation Measure WQ-5 a.nder Impact WQ-5 in the discussionof Alternative 1A. 
~ 

2 6 Impact WQ-6: Effects on bromide concentrations resulting from implementation oftM2-
27 CM22 

28 Conservation compohen~proposed under Alternative 6A LLT vyt:mld betllesame as those proposed 
29 under Alternative lA LL T. As discussed for Alternative 1A LLT, irnplemefitation of the CM2-CM22 
3 0 would not present new or substantially changed soun;:es ofbn)rnide to th!:! project area. Some 
31 conservation measures may replace or substitute for existing irrigated agriculture in the Delta. This 
3 2 replacemel\.t orsubstitution is not expected to subs\antially increase or present new sources of 
33 bromide. CM2-CM22 would not be expected to cause any substantial change in bromide such that 
3 4 MUN beneficial uses, or any other beneficial use, would be adversely affected anywhere in the 
3 5 affected environment. 

3 6 CEQA Conclusion: Conservation components proposed under Alternative 6A LL T would be similar 
3 7 to those proposed under Alternative 1A LL T. As such, effects on bromide resulting from the 
38 implementation of CM2-CM22 would be similar to that previously discussed for Alternative 1A LLT. 
39 This impact is considered to be less than significant. No mitigation is required. 
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Impact WQ-7: Effects on chloride concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Under Alternative 6A LLT there would be no expected change to the sources of chloride in the 
Sacramento and eastside tributary watersheds. Chloride loading in these watersheds would remain 
unchanged and resultant changes in flows from altered system-wide operations would have 
negligible, if any, effects on the concentration of chloride in the rivers and reservoirs of these 
watersheds. The modeled long-term annual average flows on the lower San Joaquin River at Vernalis 
would decrease slightly compared to existing conditions and the No Action Alternative NT, and be 
similar compared to the No Action Alternative LLT. The reduced flow would result in possible 
increases in long-term average chloride concentrations of about 2%, relative to the existing 
conditions and No Action Alternative NT conditions, and no change relath,teto No Action Alternative 
LL T. Consequently, Alternative 6A LL T would not be expected to cause exceedarice--of chloride 
objectives/ criteria or substantially degrade water quality with respectto chloride, and thus would 
not adversely affect any beneficial uses of the Sacramento River, the .eastside tributaries, associated 
reservoirs upstream of the Delta, or the San Joaquin River. 

Delta 

Relative to the existing conditions, No Action Alternative NT, and No Action Alternative LLT, the 
long-term average chloride concentrations under Alternative 6A LL T for the 16-year period 
modeled would be substantially reduced at nine oftheassessll1ent locations (Appendix 8G, Chloride 
Table Cl-25). Moreover, the direction an~magnitudeofpredicted changes for Alternative 6A LLT are 
similar between the alternatives, thus, the effects relatfve to existing conditions and the No Action 
Alternative scenarios are discussed together. Theaverage chloride concentrations would be 
increased at the North Bay Aqueductat Barker Slough (up 15%) and San>}oaquin River at Staten 
Island (up 37%) (Appendix 8G, Chloride TabhfCl-25). Additionally, implementation Qftida.l habitat 
restoration under conservation measure CM4 would increase the tidal exch;itge volume in the Delta, 
and thus may contributeto increased chloride concentrations in the Bay source V(ater as a result of 
increased salinity intrusftm .. Consequently, while uncertain, the magnitude of.;;hloride increases may 
be greater than indkated he:reinand would affect the western?elta assessment locations the most 
which are infltfencetl to the greatest extent by the Bay.source water. The following outlines the 
modeled chloride changes relative to the applicable objectives and beneficial uses of Delta waters. 

Municipal Berreficial Uses 

Relative to the 150 mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses, the 
plots of monthly average chloride concentrations at the Contra Costa Canal at Pumping Plant #1 for 
the separate water year types indicates that the number of months above the objective would 
decrease substantially compared to the existing conditions, No Action Alternative NT, and No Action 
Alternative LL T, thus indicating complete compliance with this objective would be achieved 
(Appendix 8G, Figure Cl-6). The modeled chloride concentrations at the San Joaquin River at Antioch 
location would never meet this objective; however, this represents no change from the existing 
conditions, No Action Alternative NT, and No Action Alternative LLT. 

With respect to the 250 mg/L Bay-Delta WQCP objective, the modeled frequency of exceedances 
based on monthly average chloride concentrations for the 16-year period modeled would be 
eliminated at the Contra Costa Canal at Pumping Plant #1 (24% for existing conditions to 0% for 
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1 Alternative 6A LLT), thus indicating complete compliance with this objective would be achieved 
2 (Appendix 8G, Table Cl-26 and Figure Cl-7). The frequency of exceedances at the San Joaquin River 
3 at Antioch also would decrease compared to all of the alternative scenarios (i.e., 9% from 66% for 
4 existing conditions to 57%) with no substantial change predicted for Mallard Island (i.e., maximum 
5 increase of 1 %) (Appendix 8G, Table Cl-27), and no substantial long-term degradation (Appendix 
6 8G, Table Cl-27). Consequently, Alternative 6A LLT would result in improved chloride conditions 
7 with respect to municipal and industrial beneficial uses. 

8 Aquatic Life Beneficial Uses 

9 Relative to the 230 mg/L chronic EPA aquatic life criterion, monthly average chloride 
10 concentrations would not exceed the criterion at northern and eastern Delta locations, and the 
11 frequency of exceedances would decrease at the interior and southern Delta locations compared to 
12 the existing conditions, No Action Alternative NT, and No Action AlternativebLT (Appendix 8G, 
13 Table Cl-26 and Figure Cl-8) and no substantial long-term degradation (Appendix8G, Table Cl-28). 
14 Consequently, Alternative 6A LL T would result in improved chloride conditions with respect to 
15 aquatic life beneficial uses. 

16 303{d) Listed Water Bodies 

17 With respect to the 303 (d) listing for chloride in Tom Paine SI'bugh;themonthly average chloride 
18 concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 
19 similar compared to existing conditions, and thus, would not be further degraded on a long-term 
20 basis (Appendix 8G, Figure Cl-8). With respectto Suisun Marsh, the monthly average chloride 
21 concentrations for the 16-year period modeled wcruldgenerally increase compared to existing 
22 conditions No Action Alternative NT, and No Action Alternative LLT in some months during October 
23 through May at the Sacramento River at Collinsville (Appendix 8G, Figure Cl-9),_Mallard Island 
24 (Appendix 8G, Figure Cl-7), and increase substantially at Montezuma Slough at Beldon's Landing 
2 5 (i.e., over a doubling of concentration tn December through February) (Appendix 8'G, Figure Cl-10), 
2 6 thereby contributing to <tdd~tional, measureable long-term degradation that pqtentiallywould 
2 7 adversely affect the nececssaryactionsto reduce chloride loading for any TMDL that is developed. 

28 SWP/CVP Export Sefllice Areas 

29 Under Alternative 6A ~LT, long-term average chloridezcone:entrati:ons forthe 16-year period 
3 0 modeled at the Banks and Jones pumping plants would decrease by approximately 95% relative to 
31 existing cclfiditions, No Action Alternative NT, and NoAction Alternative LLT (Appendix 8G, Chloride 
3 2 Table Cl-25).'1'he modeled low-frequency exceedancessof objectives present under the existing 
33 conditions, No ACtion Alternative NT, and No Action Alternative LLT would be eliminated under 
34 Alternative 6A (Appendix 8G, Chloride Table Cl-26). Consequently, water exported into the 
3 5 SWP /CVP service area would generally be improved with regards to chloride relative to existing 
36 conditions, No Action Alternative NT, and No Action Alternative LLT conditions. 

3 7 Commensurate with the reduced chloride concentrations in water exported to the service area, 
38 reduced chloride loading in the lower San Joaquin River would be anticipated which would likely 
39 alleviate or lessen any expected increase in chloride at Vernalis related to decreased annual average 
40 San Joaquin River flows (see discussion of Upstream of the Delta). 

41 Maintenance of SWP and CVP facilities would not be expected to create new sources of chloride or 
42 contribute towards a substantial change in existing sources of chloride in the affected environment. 
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Water Quality 

Maintenance activities would not be expected to cause any substantial change in chloride such that 
any long-term water quality degradation would occur, thus, beneficial uses would not be adversely 
affected anywhere in the affected environment. 

CEQA Conclusion: Chloride is not a bioaccumulative constituent, thus any increased concentrations 
under Alternative 6A LL T would not result in adverse chloride bioaccumulation effects on aquatic 
life or humans. Alternative 6A LL T maintenance would not result in any substantial changes in 
chloride concentration upstream of the Delta or in the SWP /CVP service area. Relative to existing 
conditions, Alternative 6A LL T operations would result in substantially reduced chloride 
concentrations such that exceedances of the 250 mg/L Bay-Delta WQCP objective at the San Joaquin 
River at Antioch and Mallard Slough would be reduced. However, relative to the existing conditions, 
the modeled increased chloride concentrations and degradation in the western Delta could still 
occur and further contribute, at measurable levels (i.e., over a doubling of concentration), to the 
existing 303( d) listed impairment due to chloride in Suisun Marsh for the prote(;tion of fish and 
wildlife. Based on these findings, this impact is determined to be poten~fally signiftriant due to 
increased chloride concentrations and potential adverse effects on fish and. wildlife beneficial uses 
in Suisun Marsh. Based on these findings, this impact is determijled to be patentially significant due 
to increased chloride concentrations and degradation in Suisun Marsh and its effects on fish and 
wildlife beneficial uses. 

While implementation of Mitigation Measure WQ.-7 may reduce this impact, the feasibility and 
effectiveness of this mitigation measures is uncertain ... Therefore, the available mitigation would not 
necessarily reduce the impact to a level thatwould beless trran significant. 

Mitigation Measure WQ-7: Conductadditionalevaluation and modeling of increased 
chloride levels and develop and implement phased actions to reduce levels 

Please see Mitigation MeasureWQ-7 l.Inder Impact WQ-7 in the discussiO]J df:Alternative 1A. 

Because Alternative 6A would not result in adverse effects on municipaF~and industtiftl water 
supply beneficial us-es>irf the western Delta, the emphasis and mit!gation aCtic~ps would be 
limited to those necessary to reduce or avoid adverse effects on Suisun.:M.arsh. 

Impact WQ~6: Effects on chloride concentrations resulting from implementation of CM2-
CM22 

Under Alternative 6A LL t, the types and geographic extent ofeffectson chloride concentrations in 
the Delta as a result of implementation of the other conservatio~measures (i.e., CM2-CM22) would 
be similar to, and undistinguishable from, those effects previously described for Alternative 1A LL T. 
The conservation measures would present no new direct soUrces of chloride to the affected 
environment. Moreover, some habitat restoration conservation measures (CM4-10) would occur on 
lands within the Delta currently used for irrigated agriculture, thus replacing agricultural land uses 
with restored tidal wetlands, floodplain, and related channel margin and off-channel habitats. The 
potential reduction in irrigated lands within the Delta may result in reduced discharges of 
agricultural field drainage with elevated chloride concentrations, which would be considered an 
improvement compared to existing conditions. 

CEQA Conclusion: Implementation of the CM2-CM22 for Alternative 6A LLT would not present new 
or substantially changed sources of chloride to the affected environment upstream of the Delta, 
within Delta, or in the SWP /CVP service area. Replacement of irrigated agricultural land uses in the 
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Water Quality 

Delta with habitat restoration conservation measures may result in some reduction in discharge of 
agricultural field drainage with elevated chloride concentrations, thus resulting in improved water 
quality conditions. Based on these findings, this impact is considered to be less than significant. No 
mitigation is required. 

Impact WQ-9: Effects on dissolved oxygen resulting from facilities operations and 
maintenance (CM1) 

Effects of CM1 on dissolved oxygen under Alternative 6A are the same as those discussed for 
Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-10: Effects on dissolved oxygen resulting from implementation of CM2-CM22 

Effects of CM2-23 on dissolved oxygen under Alternative 6A are the same a~ those discussed for 
Alternative 1A LLT. This impact is considered to be less than significaf!t No mitigation is required. 

Impact WQ-11: Effects on electrical conductivity concentrations resulting from facilities 
operations and maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative.LLT, EClevels (highs, lows, typical 
conditions) in the Sacramento River and its tributaries, the.eastside tributaries, their associated 
reservoirs, and the San Joaquin River upstreamoftht:fDelta under Alternative 6A LLT are not 
expected to be outside the ranges occurring under existing conditions or would occur under the No 
Action Alternative NT and LLT. Any mint;Jr changes In EC levels that could occur under Alternative 
6A LLT in water bodies upstream of thtfDelta would not be of sufficient magnitude, frequency and 
geographic extent that would .. causeadver~e effects on beneficial uses or substantially degrade water 
quality with regard to EC. 

Delta 

Relative to existing conditions, Alternative 6A LLT would result in an increase in the number of days 
the Bay-Delta WQCP EC objectiv~~ for fish and wildlife protec~ion (which ~pply during April and 
May) would be~xceeded in the San Joaquin River at Jersey Pointand Pris<Jners Point (Appendix H, 
Table E.C-:6). The percent of days the EC objective would be exceeded at Jersey Point for the entire 
period modeled (197 6-1991) would increase fro in: Oo/o under existing conditions to 3 o/o under 
Alternative 6ALLT, and the percent of days out of compliance with the EC objective would increase 
from Oo/o under e.>f.isting conditions to 5% under Alternative 6A LL T. The percent of days the EC 
objective would be exceeded at Prisoners Point for the entire period modeled would increase from 
6% under existing conditions to 34% under Alternative 6A LL T, and the percent of days out of 
compliance with the EC objective would increase from 10% under existing conditions to 34% under 
Alternative 6A LLT. Average EC levels at the western and southern Delta compliance locations and 
San Joaquin River at San Andreas Landing (an interior Delta location) would decrease from 2-56% 
for the entire period modeled and 3-52% during the drought period modeled (1987 -1991) 
(Appendix H, Table EC-17). In the S. Fork Mokelumne River at Terminous, average EC would 
increase 7% for the entire period modeled and 6% during the drought period modeled. Average EC 
in the S. Fork Mokelumne River at Terminous (an interior Delta location) would increase during all 
months (Appendix H, Table EC-17). The western Delta is Clean Water Act section 303 (d) listed as 
impaired due to elevated EC, however, average EC for the entire period modeled would decrease 49-
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52%. For the drought period modeled, average EC would decrease 46-52%. Thus, relative to existing 
conditions, Alternative 6A LL T would not contribute to additional impairment of section 303 (d) 
listed waters. 

Relative to the No Action Alternative NT, the change in percent compliance with Bay-Delta WQCP EC 
objectives under Alternative 6A LL T would be similar to that described above relative to existing 
conditions for the San Joaquin River at Jersey Point and Prisoners Point. In addition, there would 
also be a slight increase (1% or less) in the percent of days the EC objective would be exceeded in 
the San Joaquin River at Vernalis and Brandt Bridge, and Old River near Middle River for the entire 
period modeled. For the entire period modeled, average EC levels would increase at: S. Fork 
Mokelumne River at Terminous; San Joaquin River at Vernalis, Brandt Bridge, and Prisoners Point; 
and Old River at Middle River and at Tracy Bridge. The greatest average EC increase would occur in 
the S. Fork Mokelumne River at Terminous (7%); the average EC increase ?t the other locations 
would be 1-3% (Appendix H, Table EC-17). During the drought period m~dele~; average EC would 
increase at the same locations, except San Joaquin River at Prisoners Point. The greatest average EC 
increase during the drought period modeled would occur in the s, ~ork 1\t{okelumne RiVer at 
Terminous (7%); the increase at the other locations would be 1% (App~ndixH, Table EC-17). Given 
that the southern Delta is Clean Water Act section 303(d) listed as impaired due to elevated EC, the 
increase in the incidence of exceedance of EC objectives and increase in long-term and drought 
period average EC under Alternative 6A LLT aqsouthernDelta G'ompliance locations, relative to the 
No Action Alternative NT, has the potential to contribute to additional impairment and potentially 
adversely affect beneficial uses. 

Relative to the No Action Alternative LL T, tlie locations with an increased frequency of exceedance 
of the Bay-Delta WQCP EC objectives under Alternative 6A LLT would be the same as those 
described above relative to existing COJlditions,plus the Old River at Tracy Br!~ge (Appendix H, 
Table EC-6). The change in percentof days exceeding EC objectives and percentof days out of 
compliance would also be siinilar to that described relative to existing cortdit:ions. "be increase in 
the frequency of exceedance in Old River' at Tracy Bridge would be <1 %. Average EC would increase 
under Alternative 6A LL r relative to the No Action Alternative LL T similar to that described above 
relative to the No Action Alternative NT for the entire period modeled and drought period modeled 
(Appendix H, Table EC-171: Given that the southern Delta is Clean.WaterAct se~tion 303 (d) listed as 
impairedclt:ie: to elevated EC, the increase in the incidence of e.xce.edance ofEC objectives and 
increase In lorrg~termand drought period average E;C under Alternative 6ALL Tat southern Delta 
compliance locations, refative to the No Action Alternative LCT, hastbe potential to contribute to 
additional impairment and potentially adversely affett beneficial uses. 

For Suisun Marsh, October-May is the period when Bay-Delta WQCP EC objectives for protection of 
fish and wildlife apply. Long-term average EC would increase under Alternative 6A LLT, relative to 
existing conditions, during the months of April and May by 0.2-0.4 mS/ em in the Sacramento River 
at Collinsville (Appendix H, Table EC-21). Long-term average EC would decrease relative to existing 
conditions in Montezuma Slough at National Steel during October-May (Appendix H, Table EC-22). 
The most substantial increase would occur near Beldon Landing, with long-term average EC levels 
increasing by 0.8-2.2 mSjcm, depending on the month, nearly doubling during some months the 
long-term average EC relative to existing conditions (Appendix H, Table EC-23). Sunrise Duck Club 
and Volanti Slough also would have long-term average EC increases during February-May of0.4-1.7 
mSjcm (Appendix H, Tables EC-24 and EC-25). The degree to which the long-term average EC 
increases would cause exceedance of Bay-Delta WQCP objectives is unknown, because objectives are 
expressed as a monthly average of daily high tide EC, which does not have to be met if it can be 
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1 demonstrated "equivalent or better protection will be provided at the location" (State Water 
2 Resources Control Board 2006:14). The described long-term average EC increase may, or may not, 
3 contribute to adverse effects on beneficial uses, depending on how and when wetlands are flooded, 
4 soil leaching cycles, and how recirculation of water is managed, and future actions taken with 
5 respect to the marsh. However, the EC increases at certain locations would be substantial and it is 
6 uncertain the degree to which current management plans for the Suisun Marsh would be able to 
7 address these substantially higher EC levels and protect beneficial uses. Thus, these increased EC 
8 levels in Suisun Marsh are considered to have a potentially adverse effect on marsh beneficial uses. 
9 Long-term average EC increases in Suisun Marsh under Alternative 6A LLT relative to the No Action 

10 Alternative NT and LL T would be similar to the increases relative to existing conditions. Suisun 
11 Marsh also is section 303(d) listed as impaired due to elevated EC, and the potential increases in 
12 long-term average EC concentrations could contribute to additional impairment,<~ecause the 
13 increases would be double that relative to existing conditions and the No Action Alt~rnative NT and 
14 LLT. 

15 SWP/CVP Export Service Areas 

16 At the Banks and Jones pumping plants, Alternative 6A LLT would result in no exceedances of the 
17 Bay-Delta WQCP's 1,000 ~mhos/em EC objective for the e~tire period modeled (Appendix H, Table 
18 EC-10). Thus, there would be no adverse effect to the beneficial uses in the SWP /CVP Export Service 
19 Areas using water pumped at this location under the Alternative 6A LLT. 

2 0 At the Banks pumping plant, relative to existing conditions, average EC levels under Alternative 6A 
21 LLT would decrease substantially on average: 67% for the entire period modeled and 73% during 
2 2 the drought period modeled. Relative to the .. No Action Alternative NT, average EC levels would 
2 3 decrease by 64% for the entire<period m.odeled and 71% during the drought period modeled. 
24 Similar decreases in average EC lev~ls would occur relative to the No Action Alternative LLT. 
2 5 (Appendix H, Table EC-17) 

2 6 At the Jones pumping planti relative to existing conditions, average EC levels under Alferl1ative 6A 
2 7 LLT would also decrease substantially: 68% for the entire period moqeled and 7 4!¥o during the 
28 drought period mod~led.Relative to the No Action Alternative NT, average EC levels would decrease 
29 by 66% for the entire perf<l'd modeled and 73% during the drought period mopeled. Similar 
30 decrease~fn average EC levels would occur relative to the No Action Alternative LLT. (Appendix H, 
31 Table EC-17) 

3 2 Based on the decreases in long-term average EC levels that would occur at the Banks and Jones 
3 3 pumping plant!'!1 Alternative 6A LLT would not cause degradation of water quality with respect to EC 
34 in the SWP /CVP Export Service Areas; rather, Alternative 6A.LLT would improve long-term average 
3 5 EC conditions in the SWP /CVP Export Service Areas. 

36 Commensurate with the EC decrease in exported waters, an improvement in lower San Joaquin 
37 River average EC levels would be expected since EC in the lower San Joaquin River is, in part, related 
38 to irrigation water deliveries from the Delta. While the magnitude of this expected lower San 
39 Joaquin River improvement in EC is difficult to predict, the relative decrease in overall loading of EC-
40 elevating constituents to the Export Service Areas would likely alleviate or lessen any expected 
41 increase in EC at Vernalis related to decreased annual average San Joaquin River flows (see EC 
42 impact discussion under No Action Alternative LLT). 
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1 The export area of the Delta is listed on the state's CWA Section 303 (d) list as impaired due to 
2 elevated EC. Alternative 6A LLT would result in lower average EC levels relative to existing 
3 conditions and the No Action Alternative NT and LLT and, thus, would not contribute to additional 
4 beneficial use impairment related to elevated EC in the SWP /CVP Export Service Areas waters. 

5 CEQA Conclusion: Relative to existing conditions, Alternative 6A LL T would not result in any 
6 substantial increases in long-term average EC levels upstream of the Delta or in the SWP /CVP 
7 Export Service Areas. In the Delta region, Alternative 6A LLT would result in an increase in the 
8 frequencywith which Bay-Delta WQCP EC objectives for fish and wildlife protection are exceeded in 
9 the San Joaquin River at Jersey Point (from 0% under existing conditions to 3% under Alternative 

10 6A LLT) and Prisoners Point (from 6% under existing conditions to 34% under Alternative 6A LLT) 
11 for the entire period modeled (1976-1991). Because EC is not bioaccumulative,:the increases in 
12 long-term average EC levels would not directly cause bioaccumulative problems in aquatic life or 
13 humans. Portions of the Delta on the Clean Water Act section 303(d) list9s impaired due to elevated 
14 EC would not have increased long-term average EC levels relative to existing conditions, Thus, 
15 alternative 6A LL T would not contribute to additional impairment of section 303 (d) listed waters. 
16 The increased frequency of exceedance of fish and wildlife EC objectives at Prisoners Point could 
17 adversely affect aquatic life beneficial uses. This impact is considered to be potentially significant. 

18 Further, relative to existing conditions, Alternative 6A L"f.,T would respltin substantial increases in 
19 long-term average EC during the months of October th.rcmgh Mayin Suisun Marsh, such that EC 
2 0 levels would nearly double that relative to existingconditions. The increases in long-term average 
21 EC levels that would occur in Suisun Marsh co1;1ld further degrade existing EC levels and thus 
2 2 contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because EC is not 
2 3 bioaccumulative, the increases in long-termaverag'e EC levels would not directly cause 
24 bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section303( d) listed for 
2 5 elevated EC and the increases in long-term average EC that would occurb.1 the marsh could make 
2 6 beneficial use impairment measurablywors~.This impact is considered to be potentially significant. 

2 7 While Mitigation MeasureWQ~ 11 may reduce these impacts, the feasibility and effectiveness of this 
28 mitigation measures is uncertain. Therefore, the available mitigation'would not necessarily reduce 
29 the impactto a level that would be less than significant. 

3 0 Mitigation Measure WQ- i 1: Reduce, avoid, and compensate for reduced water quality 
31 conditions 

3 2 Please see Mitigation Measure WQ-11 under Impact WQ-11 in the discussion of Alternative 1A. 

3 3 Impact WQ-12: Effects on electrical conductivity resulting from implementation of CM2-CM22 

34 Effects of CM2-CM22 on EC under Alternative 6 LLT are the same as those discussed for Alternative 
3 5 1A LLT. There would be no adverse effect. Under CEQA, this impact would be considered less than 
36 significant. No mitigation is required. 

3 7 Impact WQ-13: Effects on mercury concentrations resulting from facilities operations and 
38 maintenance (CM1) 

39 [Note to Lead Agencies: This assessment is in preparation]. 
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1 Impact WQ-14: Effects on mercury concentrations resulting from implementation of CM2-
2 CM22 

3 [Note to Lead Agencies: This assessment is in preparation]. 

4 ImpactWQ-15: Effects on nitrate concentrations resulting from facilities operations and 
5 maintenance (CM1) 

6 Upstream of the Delta 

7 For the same reasons stated for the No Action Alternative LLT, Alternative 6A LLT would have 
8 negligible, if any, impact on nitrate concentrations in the rivers and reservoirs upstream of the Delta 
9 in the Sacramento River watershed relative to existing conditions and the No Action Alternative NT 

10 and LLT. 

11 Under Alternative 6A LL T, modeling indicates that long-term annual a.vf;irage flows oh the San 
12 Joaquin River would decrease by an estimated 6%, relative to existingcQnditions, 5%:relative to No 
13 Action NT, and would remain virtually the same relative to No Att'ionLLT (trossreferenceto 
14 Modeling Data Appendix, CALSIM Flow Data for Vernalis). Given these relatively small decreases in 
15 flows and the weak correlation between nitrate and flows ip the Sa.I1 Joaquin River (see Nitrate 
16 Appendix J Figure 2), it is expected that nitrate concentrations in the Sari Joaquin River will be 
17 minimally affected, if at all, by changes in flow rates under Alternative 6A LL T. 

18 Any negligible changes in nitrate-N concentrations thatmay(lccur in the water bodies of the affected 
19 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
2 0 extent that would adversely affect any beneficial uses or substantially degrade the quality of these 
21 water bodies, with regards to nitrate. 

22 Delta 

2 3 Results of the mixing calculations indicate that under Alternative 6A LL T,relative to exlstihg 
24 conditions, No Action NT, and No Action LLT, nitrate concentrations throughoutthe Delta are 
2 5 anticipated to remain low ( <.1.4 mg/L-N) relative to adopted objectives (Nitrate Appendix J Table 22 
2 6 and 23). Long-term. average nitrate concentrations are anticipat(;fd to increase at most locations in 
2 7 the Delta: The increase would be greatest at Franks Tract, Old River at Rock Slough, and Contra 
28 Costa PumpingPlant #1 (all> 100% increase). Long~tefmaverage concentrations were estimated to 
29 increaseto 0.78, 1.23 and 1.33 mg/L-N for Franks Tract, Old River at Rock Slough, and Contra Costa 
3 0 Pumping Plant #1, respectively, due primarily to increased San Joaquin River water percentage at 
31 these locations (see Fingerprinting Appendix D). Althoagh changes at specific Delta locations and for 
3 2 specific months may be substantial on a relative basis, the'absolute concentration of nitrate in Delta 
33 waters would remain low ( <1.4 mg/L-N) in relation to the drinking water MCL of 10 mg/L-N, as well 
34 as all other thresholds identified in Table XX. No additional exceedances of the MCL are anticipated 
35 at any location (Nitrate Appendix} Table 22). On a monthly average basis and on a long term annual 
3 6 average basis, for all modeled years and for the drought period (1987 -1991) only, use of assimilative 
3 7 capacity available under existing conditions, No Action NT, and No Action LLT, relative to the 
38 drinking water MCL of 10 mg/L-N, was up to approximately 14% at Old River at Rock Slough and 
39 Contra Costa Pumping Plant #1, and averaged approximately 8-9% on a long-term average 
40 basis(Nitrate Appendix J Table 24). Similarly, the use of available assimilative capacity at Franks 
41 Tract was up to approximately 7%, and averaged 4-5% over the long term. The concentrations 
42 estimated for these locations would not increase the likelihood of exceeding the 10 mg/L- N MCL, 
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nor would they increase the risk for adverse effects to beneficial uses. At all other locations, use of 
assimilative capacity was negligible ( <5%), except San Joaquin River at Buckley Cove in August, 
which showed a 7.3% use of the assimilative capacity that was available under the No Action 
Alternative LLT, for the drought period (1987-1991) (Nitrate Appendix J Table 24). 

Nitrate concentrations will likely be higher than the modeling results indicate in certain locations, 
including: (1) in the Sacramento River between Freeport and Mallard Island and other areas in the 
Delta downstream of Freeport that are influenced by Sacramento River water, the increase 
becoming greater with increasing distance downstream, due to conversion of ammonia from the 
SRWTP discharge at Freeport (under existing conditions and No Action Alternative NT only, since 
upgrades to SRWTP that substantially reduce ammonia concentrations in the Sacramento River 
downstream of Freeport are assumed in the LLT; see the Ammonia section of this chapter for further 
discussion); (2) immediately downstream of wastewater treatment plants that practice nitrification, 
but not denitrification (e.g., City of Rio Vista Beach WWTF, Town of Discovery Bay WWTF, City of 
Stockton RWCF). 

The effect of (1) (above) is expected to be small, on the order oft mgjL-N nitrate as N ·or less in the 
existing conditions and No Action Alternative NT. This is becaqse the existing increase appears to be 
from approximately 0.1 mg/L-N to approximately 0.4-0.5 f}lg/L-N o_verthrs reach, due to 
approximately a 1:1 conversion of ammonia-N to nitrate~N (CVWQCB 2010:32). Because this nitrate 
is assumed not to be generated under Alternative 6A fL 'r, ave rag~ concentrations would be 
expected to decrease under Alternative 6A LL T in tQis reach of the Sacramento River relative to 
existing conditions and the No Action Alternative NT. Regarding number (2) (above), for all such 
facilities in the Delta, the Regional Water Bop.rdshave issued NPDES permits that allow discharge of 
wastewater containing nitrate into the Defta,and under these permits, the State has determined that 
no beneficial uses are adversely affected by the discharge, and that the discharger'~ use of available 
assimilative capacity of the water Q:t>dy fs acceptable. When dilution is nei::essacyin order for the 
discharge to be in compliance with the Basin Plans (which incorporate the 10.mg/L-N MCL by 
reference), not all of the assimilative capacity of the receiving water is grantedto the discl:iarger. 
Thus, limited decreases tn flows are not anticipated to result in systemicexceedances of the M CLs by 
these POTWs. Furthermore,NPDES permits are renewed on a 5-yearbasfs,and thus, if under 
changes in flows, dilution was no longer sufficient to maintain nitrate below tlt~_MCL in the receiving 
water, the NPDES ]termit renewal process would address such cases. 

Therefore,any increases .in nitrate-N concentrations that may occur at certain locations within the 
Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
beneficial uses or substantially degrade the water quality at these locations, with regards to nitrate. 

SWP/CVP Export Service Areas 

Assessment of effects of nitrate in the SWP and CVP Export Service Areas is based on effects on 
nitrate-Nat the Banks and Jones pumping plants. 

Results of the mixing calculations indicate that under Alternative 6A LL T, relative to existing 
conditions, No Action NT, and No Action LLT, nitrate concentrations at Banks and Jones pumping 
plants are anticipated to decrease on a long-term average annual basis, and on an average monthly 
basis for every month of the year (Nitrate Appendix J Table 22 and 23). No additional exceedances of 
the MCL are anticipated (Nitrate Appendix J Table 22). On a monthly average basis and on a long 
term annual average basis, for all modeled years and for the drought period (1987 -1991) only, there 
was no use of assimilative capacity available under existing conditions and No Action NT, relative to 
the 10 mg/L-N MCL, for both Banks and Jones pumping plants (Nitrate Appendix J Table 24). 
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Therefore, implementation of this alternative is not expected to result in adverse effects to beneficial 
uses or substantially degrade the quality of exported water, with regards to nitrate. 

CEQA Conclusion: This alternative is not expected to cause additional exceedance of applicable 
water quality objectives/ criteria by frequency, magnitude, and geographic extent that would cause 
adverse effects on any beneficial uses of waters in the affected environment. No long-term water 
quality degradation is expected to occur such that exceedance of criteria is more likely or such that 
there is an increased risk of adverse impacts to beneficial uses. Nitrate is not 303 (d) listed within 
the affected environment and thus any increases than may occur in some areas and months would 
not make any existing nitrate-related impairment measurably worse because no such impairments 
currently exist. Because nitrate is not bioaccumulative, increases that may occur in some areas and 
months would not bioaccumulate to greater levels in aquatic organisms that wou)d, in turn, pose 
substantial health risks to fish, wildlife, or humans. This impact is considered to be less than 
significant. No mitigation is required. 

Impact WQ-16: Effects on nitrate concentrations resulting from implementation of CM2-
CM22 

Effects of CM2-23 on nitrate under Alternative 6A LLT are the same as th~se discussed for 
Alternative 1A LLT. This impact is considered to be lesstha11 significant. No mitigation is required. 

Impact WQ-17: Effects on dissolved organic car\?Qn concentrations resulting from facilities 
operations and maintenance (CM1) 

Upstream of the Delta 

Under Alternative 6A LL T, there woulO. be no sub.stantial change to the sources of DOC within the 
watersheds upstream of the Delta: Moreover, long-term average flow and DOC revels in the 
Sacramento River at Hood ana San Joaquin River at Vernalis are poorlycO.rrelated. Thus changes in 
system operations and resulting reservoir storage levels and river flows would not be ~xpected to 
cause a substantiallonwterrrfthange in DOC concentrations in the water bodies upstream of the 
Delta. Any negligible changes in DOC levels in water bodies upstream of the Delta Hnder Alternative 
6A LLT, relative to. exTstingGonditions and the No Action Alternative NTand LLT, would not be of 
sufficiellt frequency~ ~agnitude and geographic exten~ :hat would adversely affect any beneficial 
uses or substantially Clegrade the quality of these water bodies, with regards to DOC. 

Delta 

Under Alternati\re 6A LLT, the geographic extent of effeCts pertaining to long-term average DOC 
concentrations in the Delta would be similar to that previously described for Alternative 1A LL T, 
although the magnitude of predicted long-term increase and relative frequency of concentration 
threshold exceedances would be substantially greater. Modeled effects would be greatest at Franks 
Tract, Rock Slough, and Contra Costa PP No.1., where for the 16-year hydrologic period and the 
modeled drought period, long-term average concentration increases ranging from 1.0.1.6 mg/L 
would be predicted ( ::::;46% net increase) resulting in long-term average DOC concentrations greater 
than 4 mg/L at all three Delta interior locations (Appendix 8K, DOC Table 7). Long-term average 
increases of 0.2-0.6 mg/L ( ::::;20% net increase) would also occur at Staten Island, Emmaton, Antioch 
and Mallard Island. Increases in long-term average concentrations would correspond to more 
frequent concentration threshold exceedances, with the greatest change occurring at Rock Slough 
and Contra Costa PP No. 1locations. For Rock Slough, long-term average DOC concentrations 
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1 exceeding 3 mg/L would increase from 52% under existing conditions to 100% under the 
2 Alternative 6A LLT (an increase from 4 7% to 100% for the drought period), and concentrations 
3 exceeding 4 mg/L would increase from 30% to 79% (32% to 95% for the drought period). For 
4 Contra Costa PP No.1, long-term average DOC concentrations exceeding 3 mg/L would increase 
5 from 52% under existing conditions to 100% under Alternative 6A LLT ( 45% to 100% for the 
6 drought period), and concentrations exceeding 4 mg/L would increase from 32% to 84% (35% to 
7 95% for the drought period). Relative change in frequency of threshold exceedance for other 
8 assessment locations would be similar or less. 

9 In comparison, Alternative 6A LLT relative to the No Action Alternative NT and No Action 
10 Alternative LL T would generally result in a similar magnitude of change to that discussed for the 
11 comparison to existing conditions. Maximum increases of 1.0 to 1.6 mg/L DOC ELe., ::::;46%) would be 
12 predicted at Franks Tract, Rock Slough, and Contra Costa PP No. 1 relative to No Action Alternative 
13 NT, while maximum increases at these locations would be slightly less (i.e., tretween 1.0 to 1.5 mg/L, 
14 ::::;41 %) when compared to No Action Alternative LLT (Appendix 8K, DOC Table 7). Threshold 
15 concentration exceedance frequency trends would also be similar to that discussed for the existing 
16 condition comparison, with exception to the predicted 4 mg/L exceedance frequency at Buckley 
17 Cove. In comparison to the No Action Alternative NT, the frequencywl1Jch.long-term average DOC 
18 concentrations exceeded 4 mg/L at Buckley Cove would increase from 23% to 30% (37% to 53% for 
19 the modeled drought period), with slightly smaller increases whencomparingto No Action 
2 0 Alternative LL T. 

21 The increases in long-term average DOC concentrations estimated to occur at Franks Tract, Rock 
2 2 Slough, and Contra Costa PP No. 1 are considered substantial and could potentially trigger 
2 3 significant changes in drinking water treatrrr~nt plant design or operations. In particular, assessment 
24 locations at Rock Slough and Contra Costa PP No.1 represent municipal intakes servicing existing 
2 5 drinking water treatment plants. Under Alternative 6A, drinking water treatment. plants obtaining 
2 6 water from these interior Del1:a locations would likely need to upgrade eXisting treatment systems in 
2 7 order to achieve EPA Stage 1 Dfsinfectants and Disinfection Byproduct Rule action thrEt:s1rolds. While 
28 treatment technologies sufficiet}t to achieve the necessary DOC removals exist, implementation of 
2 9 such technologies would likely require substantial investment in new or mad.ified infrastructure. 

3 0 Relative to existing~ No Actid.n ;Afternative NT, and No Action Alt'ernative LL T conditions, Alternative 
31 6A LLTwould lead to predicted improvements in long-term avefiage DOC concentrations at Barker 
3 2 Slough, Banks Cl.nd Jones pumping plants. Predicte.d Hmg-terrrr average DOC concentrations at Barker 
3 3 Slough wo\t~d decrease 0.1 mg/L (including the drought period), while long-term average DOC 
3 4 concentrations at Banks and Jones would decrease as much as 1;5-1. 9 mg/L, depending on baseline 
35 conditions comparison and modeling period. 

36 SWP/CVP Export Service Areas 

3 7 Under Alternative 6A LL T, modeled long-term average DOC concentrations would decrease at Banks 
38 and Jones pumping plants for both the modeled 16-year hydrologic period and the modeled drought 
39 period. Modeled decreases would generally be similar between existing conditions, No Action 
40 Alternative NT, and No Action Alternative LLT. Relative to existing conditions, long-term average 
41 DOC concentrations at Banks would be predicted to decrease by 1.5 mg/L (1.8 mg/L during drought 
42 period) (Appendix 8K, DOC Table 7). At Jones, long-term average DOC concentrations would be 
43 predicted to decrease by 1.5 mg/L (1. 7 mg/L during drought period). Such substantial improvement 
44 in long-term average DOC concentrations would include fewer exceedances of concentration 
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thresholds. At both Banks and Jones, average DOC concentrations exceeding the 2 mg/L 
concentration threshold would decrease from 100% under existing conditions, No Action 
Alternative NT and No Action Alternative LLT to 39% under Alternative 6A (100% to 33% during 
the drought period), while concentrations exceeding 4 mg/L would nearly be eliminated (i.e., ::::;10% 
exceedance frequency). Such modeled improvement would correspond to substantial improvement 
in Export Service Areas water quality, respective to DOC. 

Similar to the discussion pertaining to the No Action Alternative LL T, maintenance of SWP and CVP 
facilities under Alternative 6A LL T would not be expected to create new sources of DOC or 
contribute towards a substantial change in existing sources of DOC in the affected area. Maintenance 
activities would not be expected to cause any substantial change in long-term average DOC 
concentrations such that MUN beneficial uses, or any other beneficial use, would be adversely 
affected. 

CEQA Conclusion: Relative to existing conditions, Alternative 6A LL T OReration and maintenance 
would not result in any substantial change in long-term average DOC concentration upstream of the 
Delta. Furthermore, under Alternative 6A LL T, water exported from the Delta to the SWP /CVP 
service area would be substantially improved relative to DOC. .DOC iS:not bioatcumulative, therefore 
change in long-term average DOC concentrations would not directly cause bioaccumulative 
problems in aquatic life or humans. Additionally, DOC is nota constituent related to any 303(d) 
listings. Nevertheless, new and modified conveyance facilities proposed under Alternative 6A LLT 
would result in a substantial increase in long-term average:I)OC concentrations (i.e., 1.0-1.6 mg/L, 
equivalent to ::::;46% relative increase) at Franks Tract,. Rock Slough, and Contra Costa PP No.1. In 
particular, under Alternative 6A LLT, model predicted long~ term average DOC concentrations would 
be greater than 4 mg/L at Rock Slough and Contra Costa PP No.1 with commensurate substantial 
increases in the frequency with which a.Y:erageDOC concentrations exceed 2, 3,and 4 mg/L levels. 
Drinking water treatment plants obtainirrg water from these interior Delta locations would likely 
need to upgrade existing treatment syste_ msin. order to achieve EPA Stage 1Disinfec ..... _tants and 

~0 

Disinfection Byproduct Rule acti-on thresholds. Therefore, such a magnitude change in long-term 
average DOC concentrations wo.uld represent a substantially increased t:isk for·adverse effects on 
existing MUN beneficialll:ses at Rock Slough and Contra Costa PP N ct 1 should suchtreatment 
upgrades not be undertake.~}. The .impact is considered significant and mitigatio11 is required. While 
Mitigatiqn MeasureWQ-17 is available to partially reduce this irt:pact of DOC, the feasibility and 
effectiveness ofthis mitigation measures is uncertain •and therefore it is not known if its 
implementationwould reduce the identified impact to a level that would be less than significant. 

Mitigation Measure WQ-17: 

To reduce the effect of CM1 operations on increased DOC concentrations specifically predicted 
to occur at municipal water purveyors obtaining raw source water through south Delta intakes 
at Rock Slough and those associated with Contra Costa PP No.1, DWR and Reclamation shall 
coordinate with the purveyors to identify the means to compensate for increases in long-term 
average DOC concentrations. DWR and Reclamation shall implement any combination of 
measures sufficient to maintaining DBP concentrations at existing levels (i.e., as system-wide 
running annual average) in treated drinking water of affected water purveyrrs. Such actions 
may include, but not be limited to, providing monetary compensation sufficient to: 1) upgrade 
and maintain adequate drinking water treatment systems, 2) develop or obtain replacement 
surface water supplies from other water rights holders, 3) develop replacement groundwater 
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1 supplies, or 4) physically route a portion of the water diverted from the Sacramento River 
2 through the associated new conveyance pipelines/tunnel to affected purveyors. 

3 Impact WQ-18: Effects on dissolved organic carbon concentrations resulting from 
4 implementation of CM2-CM22 

5 Conservation components proposed under Alternative 6A would be the same as those proposed 
6 under Alternative 1A. As such, effects on DOC resulting from the implementation of CM2-CM22 
7 would be similar to that previously discussed for Alternative 1A LLT, although the isolated 
8 conveyance facilities of Alternative 6A would effectively isolate SWP and CVP export facilities in the 
9 southern Delta from the influence of potential new or modified sources of DOC relative to 

10 conservation measures CM4-CM7 and C10. However, the potential for conservation measures CM4-
11 CM7 and C10 to contribute substantial amounts of DOC to raw drinking water supplies to the other 
12 Delta municipal intakes would remain, and could possibly be measurably worse Jnactual 
13 comparison to the dual conveyance project alternatives. With relatively less low DOC Sacramento 
14 River water in the Delta, there effectively would be less dilution of interior Delta DOC sources, 
15 leading to effectively higher long-term average DOC concentrations. Substantially increased long-
16 term average DOC in raw water supplies could lead to a need for treatment plant upgrades in order 
17 to appropriately manage DBP formation in treated drinkip:g.water, Thispotential for future DOC 
18 increases would lead to substantially greater a~sociat~drisk oflong-term adverse effects on the 
19 MUN beneficial use. 

2 0 CEQA Conclusion: Effects of CM4-CM7 and CMlO on DOC und~r Alternative 6A LL T would be 
21 similar, and possibly greater, to those discussed for Alternative 1A LL T, except that SWP and CVP 
2 2 export facilities would be isolated from these effects b;y Alternative 6A design. Similar to the 
23 discussion for Alternative 1A, t}lls impact is considered to be significant and mitigation is required. It 
2 4 is uncertain whether implementation ol'Mitigation Measure WQ-18 would reduceidentified impacts 
2 5 to a less than significant level Hence,this impact could remain significant aftermitigation. 

2 6 Mitigation Measure WQ-18: Design wetland and riparian habitat features to minimize 
2 7 effects on municipal intakes 

28 Please see Mitigation Measure WQ-18 under Impact WQ-18 in the discussion of Alternative 1A. 

2 9 ImpactWQ-19:. Effects. on pathogens resulting from facilities operations and maintenance 

3 0 Effects of CM1 on pathogens under Alternative 6A are the same as those discussed for Alternative 1A 
31 LL T. This impact is considered to be less than signific<fnt. No mitigation is required. 

3 2 Impact WQ-20: Effects on pathogens resulting from implementation of CM2-CM22 

3 3 Effects of CM2-CM22on pathogens under Alternative 6A are the same as those discussed for 
34 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

3 5 Impact WQ-21: Effects on pesticide concentrations resulting from facilities operations and 
36 maintenance (CM1) 

3 7 Upstream of the Delta 

38 For the same reasons stated for the No Action Alternative LLT, under Alternative 6A LLT no specific 
39 operations or maintenance activity of the SWP or CVP would substantially drive a change in 
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pesticide use, and thus pesticide sources would remain unaffected upstream of the Delta. 
Nevertheless, changes in the timing and magnitude of reservoir releases could have an effect on 
available dilution capacity along river segments such as the Sacramento, Feather, American, and San 
Joaquin Rivers. 

Under Alternative 6A LLT, winter (November -March)and summer (April- October) season 
average flow rates on the Sacramento River at Freeport, American River at Nimbus, Feather River at 
Thermalito and the San Joaquin River at Vernalis would change. Relative to existing condition, No 
Action Alternative NT and No Action Alternative LLT, seasonal average flow rates on the Sacramento 
would decrease no more than 8% during the summer and 3% during the winter relative to existing 
conditions (Appendix 8L, Seasonal average flows Tables 1-4). On the Feather River, average flow 
rates would decrease no more than 7% during the summer, but would increase by as much as16% 
in the winter. American River average flow rates would decrease by as much as 1=1% in the summer 
but would increase by as much as 10% in the winter. Seasonal average flow rates on the San Joaquin 
River would decrease by as much as 12% in the summer, but increase~by as much as 3% in the 
winter. For the same reasons stated for the No Action Alternative LLT, decreased seasonal average 
flow of ::::;17% is not considered to be of sufficient magnitude to substantially increase pesticide 
concentrations or alter the long-term risk of pesticide-related toxicity tc:faquatic life, nor adversely 
affect other beneficial uses of water bodies upstream of tlle Delta. 

Delta 

Sources of diuron, OP and pyrethroid insecticides tot~~ Plan Area include direct input of surface 
runoff from in-Delta agriculture and Delta urbanized areas as well inputs from rivers upstream of 
the Delta. Similar to Upstream of the Delta, CVP jSWP operations would not affect these sources. 

Under Alternative 6A LL T, the distribution and mixing of Delta source waterswould change. Percent 
change in monthly average sourcewatedraction were evaluated for the model~d 16-year (1976-
1991) hydrologic period and a representative.drought period (1987 -1991}, with special attention 
given to changes in San Joaquin River, Screramento River and Delta Agriculture sources water 
fractions. Relative to exrsting conditiOJl.S, under Alternative 6A LL T modeled Sall~Jaaquin River 
fractions would increase greater than iO% at Buckley Cove (drought period only), Franks Tract, 
Rock Slough, ContraCostaPP No.1, and the San Joaquin RiveratAntioch (Appendix 8D, Source 
Water Ftngerprinthig). At Buckley Cove, San Joaquin~iversolirc~ water fi.:actions when modeled for 
the drought period would increase by 13% in July and 19% in August. At Antioch, San Joaquin River 
source water fractions wl:1en modeled for the 16-year hydrologic per'iod would increase by 11-19% 
from Octobe!rthrough June (11% for JanuarythroughMarch of the modeled drought period). While 
these changes Bm:kley Cove and Antioch are not considered substantial, changes in San Joaquin 
River source water fraction in the Delta interior would be considerable. At Franks Tract, modeled 
San Joaquin River source water fractions would increase between 14-34% for the entire calendar 
year of January through December (12-28% for October through June of the modeled drought 
period). Changes at Rock Slough and Contra Costa PP No.1 would be very similar, where modeled 
San Joaquin River source water fractions would increase from 2676% (11-74% for the modeled 
drought period) for the entire calendar year. Relative to existing conditions, there would be no 
modeled increases in Sacramento River fractions greater than 14% (with exception to Banks and 
Jones which are discussed below) and Delta agricultural fractions greater than 11%. Increases in 
San Joaquin River source water fraction at Franks Tract, Rock Slough, and Contra Costa PP NO.1 
would primarily balance through decreases in Sacramento River water, and as a result the San 
Joaquin River would account for greater then 50% of the total source water volume at Franks Tract 
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between March through May (<50% for all months during the modeled drought period), and would 
be 50%, and as much as 80% during October through May at Rock Slough and Contra Costa PP No.1 
for both the modeled drought and 16-year hydrologic periods. While the source water and potential 
pesticide related toxicity co-occurrence predictions do not mean adverse effect would occur, such 
considerable modeled increases in early summer source water fraction at Franks Tract and winter 
and summer source water fractions at Rock Slough and Contra Costa PP No. 1 could substantially 
alter the long-term risk of pesticide-related toxicity to aquatic life, given the apparent greater 
incidence of pesticides in the San Joaquin River. 

When compared to No Action Alternative NT and No Action Alternative LLT, changes in source 
water fractions would be similar in season, geographic extent, and magnitude to those discussed for 
existing conditions with exception to Buckley Cove. At Buckley Cove, modeled Sa~ Joaquin River 
fractions would increase 20% in July (36% for the modeled drought period} and 4'7% (52% for the 
modeled drought period) in August when compared to No Action Alternative L.LT (Appendix 80, 
Source Water Fingerprinting). These increases would primarily balance through dec.reases in 
Sacramento River water and eastside tributary waters, and as a result the San JoaquinRiver would 
account for as much as 77% of the total source water volume at Buckley Cove in July and August (as 
much as 64% for the modeled drought period). Relative to No Action Alternative LL T, the 
considerable modeled San Joaquin River source water fraction increase~at Franks Tract, Rock 
Slough, Contra Costa PP No. 1, and Buckley Cove couldz~ubstantially alter the long-term risk of 
pesticide-related toxicity to aquatic life, given the apparentgreaterincidence of pesticides in the San 
Joaquin River. 

These predicted adverse effects on pesticides relative to existing conditions, No Action Alternative 
NT, and No Action Alternative LLT fundamentally assume that the present pattern of pesticide 
incidence in surface water will occur at similar levels into the future. In realit}f, however, the 
makeup and character of th:e resticide US~D;larkefin the late long-term (te., the year 2060) will not 
be exactly as it istoday. Current use of chlori5yrifos and diazinon is on the decline with their 
replacement by pyrethroids on the rise, yet in this assessment it is the apparent greater illcidence of 
diazinon and chlorpyrifos nn the San Joaquin River that serves as the basis for c~~cluding that 
substantially increased San joaquin River source water fraction would correspond to an increased 
risk of pesticide-related toxicity to aquatic life. By 2 060, however, alternatives pesticides, such as 
neonicitinQids and biologicals, will likely be a more su~stantial contribu{ing. I!art of the existing mix 
of pesticides, an9 perhaps more prominent. The trend intne development of future-use pesticides is 
towards reduced risk pesticides, including more biopesticides, with greater targeted specificity, 
fewer residues, and lower overall non-target toxicity. By 2060 existing chlorpyrifos and diazinon 
TMDLs for theSacramento and San Joaquin Rivers wlh have been in effect for more than 50 years. 
Moreover, it is reasonable to expect that CWA section 303{d) listings and future additional listings 
will have developed TMDLs by 2060. To the extent these existing and future TMDL's address current 
and future-use pesticides, a greater degree of pesticide related source control can be anticipated. 
Nevertheless, forecasting whether these various efforts will ultimately be successful at resolving 
current pesticide related impairments requires considerable speculation. While the fundamental 
assumptions that have guided this assessment of pesticides may be somewhat altered by 2 060, 
these assumptions are informed by actual studies and monitoring data collected from the recent 
past and, therefore, judging project alternative effects in the future remain most accurate through 
use of these informed assumptions rather than based on assumptions founded upon future 
speculative conditions. 
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SWP/CVP Export Service Areas 

Assessment of effects in SWP jCVP Export Service Areas is based on effects seen in the Plan Area at 
the Banks and Jones pumping plants. Under Alternative 6A LLT, Sacramento River source water 
fractions would increase substantially at both Banks and Jones pumping plants relative to existing 
conditions, No Action Alternative NT and No Action Alternative LLT (Appendix 8D, Source Water 
Fingerprinting). At Banks pumping plant, Sacramento source water fractions would generally 
increase from 19-79% for the entire period of January through December (12-56% for January 
through December of the modeled drought period) and at Jones pumping plant Sacramento source 
water fractions would generally increase from 33-96% for the entire period of January through 
December (17 -89% for January through December of the modeled drought period). These increases 
in Sacramento source water fraction would primarily balance through equivalent decreases in San 
Joaquin River water. Based on the general observation that San Joaquin River, in comparison to the 
Sacramento River, is a greater contributor of OP insecticides in terms of greater frequeny of 
incidence and presence at concentrations exceeding water quality benchmarks, modeled increases 
in Sacramento River fraction at Banks and Jones would generally represent an improvement in 
export water quality respective to pesticides. 

CEQA Conclusion: Relative to existing conditions, the Alternative 6A LLT would not result in any 
substantial change in long-term average pesticide concentration or result in substantial increase in 
the anticipated frequency with which long-termaveragepesticide concentrations would exceed 
aquatic life toxicity thresholds or other beneficial Use effeet thresholds upstream of the Delta or the 
SWP /CVP service area. Numerous pesticides are currently used throughoutthe affected 
environment, and while some of these pesticides may be bioaccumulative, those present-use 
pesticides for which there is sufficient evitlence for tfreir presence in waters affected by SWP and 
CVP operations (i.e., diazinon, chlorpyrifos, dil.lron, and pyrethroids) are not considered 
bioaccumulative, and thuschangesin their concentrations would not directly c;fuse bioaccumulative 
problems in aquatic life or humans. Furthermore, while there are numerous l03td) listings 
throughout the affected environment tlfat name pesticides as the cause forbeneficial(tse 
impairment, the modele~ cha~ges in upstream river flows and Delta sou~ce waterfractions would 
not be expected to makeany of these beneficial use impairments measurably worse, with principal 
exception to locations in the Deltathat would receive a substantially greater fraction San Joaquin 
River water under Alternative 6A. Long-term average San Joaquin River source water fractions at 
Buckley Cove, Franks Tract, Rock Slough and Contra Costa PP No.1 locations would change 
considerably for some months such that the long~term risk of pesticfde-related toxicity to aquatic 
life could substantially increase. Additionally, the pqtential for hicreased incidence of pesticide 
related toxicity could include pesticides such as chlorpy:rifos amldiazinon for which existing 303(d) 
listings exist for the Delta, and thus existing beneficial useimpairment could be made discernibly 
worse. The impact is considered to be significant and unavoidable. There is no feasible mitigation 
available to reduce the effect of this significant impact. 

Impact WQ-22: Effects on pesticide concentrations resulting from implementation of CM2-
CM22 

Conservation components proposed under Alternative 6A would be the same as those proposed 
under Alternative 1A. As such, effects on pesticides resulting from the implementation of CM2-CM22 
would be similar to that previously discussed for Alternative 1A LL T. In summary, CM 13 proposes 
the use of herbicides to control invasive aquatic vegetation around habitat restoration sites. 
Herbicides directly applied to water could include adverse effects on non-target aquatic life, such as 
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aquatic invertebrates and beneficial aquatic plants. As such, aquatic life toxicity objectives could be 
exceeded with sufficient frequency and magnitude such that beneficial uses would be impacted. 

CEQA Conclusion: Effects of CM2-2 CM2-CM22 on pesticides under Alternative 6A LLT are the 
similar as those discussed for Alternative 1A LLT. Potential environmental effects related only to 
CM13 are considered to be significant. Mitigation is required. While Mitigation Measure WQ-22 is 
available to partially reduce this impact of pesticides, no feasible mitigation is available that would 
reduce it to a level that would be less than significant. 

Mitigation Measure WQ-22: Implement least toxic integrated pest management strategies 

Please see Mitigation Measure WQ-22 under Impact WQ-22 in the discussion of Alternative 1A. 

Impact WQ-23: Effects on phosphorus concentrations resulting from f~cilitiesoperations and 
maintenance (CM1) 

Effects of water facilities and operations (CM1) on phosphorus levels in water bodies ofthe affected 
environment under Alternative 3 LL T would be very similar (i.e., riea.rly the same) as those 
discussed for Alternative 1A LL T. Consequently, the environmental consequences to phosphorus 
levels discussed in detail for Alternative 1A LL T also ade.quately represent the effects under 
Alternative 3 LLT. Based on this finding, this impact i~. considered to be less than significant. No 
mitigation is required. ·· 

Impact WQ-24: Effects on phosphorus concentratiol!s resulting from implementation of CM2-
CM22 

Effects of CM2-23 on phosphorus levels.in water bodies of the affected environment under 
Alternative 6A LLT would be very similar(i.e., nearly the same) as those discussed for Alternative 
1A LLT. Consequently, the enviromnental.d)usequences to phosphorus levels fron'l implementing 
CM2-CM22 discussed in detail for Alternative 1A LLT also adequately reprl"sent the effe.cts of these 
same actions under Alternative. 6A LLT. Based on this finding, this impact is considered to be less 
than significant. No mitigation is required. 

Impact ';"Q~25: Effects on selenium concentrations resulti.!lg from facilities operations and 
maintenance (CM 1) 

[Note to Lead Agencies: This assessment is in preparation]. 

ImpactWQ-26: Effects on selenium concentrations resulting from implementation ofCM2-
CM22 

[Note to Lead Agencies: This assessment is in preparation]. 

ImpactWQ-27: Effects on trace metal concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative 6A LLT would result in 
negligible, and likely immeasurable, increases in trace metal concentrations in the rivers and 
reservoirs upstream of the Delta, relative to existing conditions, No Action NT and No Action LLT. 
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Effects due to the operation and maintenance of the conveyance facilities are expected to be 
immeasurable, on an annual and long-term average basis. As such, the Alternative 6A would not be 
expected to substantially increase the frequency with which applicable Basin Plan objectives or CTR 
criteria would be exceeded in water bodies of the affected environment located upstream of the 
Delta or substantially degrade the quality of these water bodies, with regard to trace metals. 

Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative 6A LLT would not result 
in substantial increases in trace metal concentrations in the Delta relative to existing conditions, No 
Action NT, and No Action LLT. However, substantial changes in source water fraction would occur in 
the south Delta (see Appendix D). Throughout much of the south Delta, San Joaquin River water 
would replace Sacramento River water, with the future trace metals profile largely reflecting that of 
the San Joaquin River. As discussed for the No Action Alternative, trace metal conqmtration profiles 
between the San Joaquin and Sacramento Rivers are very similar and currently meet.Basin Plan 
objectives and CTR criteria. While the change in trace metal concentrations in the sou$ Delta would 
likely be measurable, Alternative 6A would not be expected to substantiallyincrease the frequency 
with which applicable Basin Plan objectives or CTR criteria would be exceeded in the Delta or 
substantially degrade the quality of Delta waters with regard to trace metals. 

SWP/CVP Export Service Areas 

For the same reasons stated for the No Action Alternative LLT, Alternative 6A LLT would not result 
in substantial increases in trace metal concen:traliQns in SWP/CVP export service area waters under 
Alternative 6A, relative to existing conditions, No Action N"r, and No Action LL T. Unlike current 
conditions, however, water deFveredto the SWP and CVP export service area would be entirely 
sourced to the Sacramento River, <!-nd thus the future trace metals profilewouid reflect that of the 
Sacramento River. While the change in trace metal concentrations in SWP and CVP export service 
area would likely be measurable, Alternative 6A would not be expected to substantially increase the 
frequency with which appli<;able Basin Plan objectives or CTR criteria would be exceeded in the 
water bodies of the affected environnient in the SWP /CVP service area or substantially degrade the 
quality of these water bodies, with regard to trace metals. 

CEQA Conclusion: 't~<:re would be no substantiallong-ter~ increase in ttaqrmetal concentrations 
in therlvers and reservoirs upstream of the Delta, in the Belta Region, or the SWP /CVP export 
service area waters under Alternative 6A relative to existing conditions. As such, this alternative is 
not expected to cause additional exceedance of applicable water~quality objectives by frequency, 
magnitude, and geographic extent that would cause adverse effects on any beneficial uses of waters 
in the affected environment. Because trace metal concentl"atio.rl.s are not expected to increase 
substantially, no long-term water quality degradation for trace metals is expected to occur and, thus, 
no adverse effects to beneficial uses would occur. Furthermore, any negligible changes in long-term 
trace metal concentrations that may occur in water bodies of the affected environment would not be 
expected to make any existing beneficial use impairments measurably worse. The trace metals 
discussed in this assessment are not considered bioaccumulative, and thus would not directly cause 
bioaccumulative problems in aquatic life or humans. This impact is considered to be less than 
significant. No mitigation is required. 
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1 Impact WQ-28: Effects on trace metal concentrations resulting from implementation of CM2-
2 CM22 

3 Conservation components proposed under Alternative 6A would be the same as those proposed 
4 under Alternative 1A. As such, effects on trace metals resulting from the implementation of CM2-
5 CM22 would be similar to that previously discussed for Alternative 1A. As they pertain to trace 
6 metals, implementation of CM2-CM22 would not be expected to adversely affect beneficial uses of 
7 the affected environment or substantially degrade water quality with respect to trace metals. 

8 CEQA Conclusion: Implementation of CM2-CM22 under Alternative 6A would not cause substantial 
9 long-term increase in trace metal concentrations in the rivers and reservoirs upstream of the Delta, 

10 in the Delta Region, or the SWP /CVP export service area. As such, this alternative is not expected to 
11 cause additional exceedance of applicable water quality objectives by frequency, magnitude, and 
12 geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 
13 environment. Because trace metal concentrations are not expected to.inuease substantially, no 
14 long-term water quality degradation for trace metals is expected to occur and, thus, no adverse 
15 effects to beneficial uses would occur. Furthermore, any negligible changes in long-term trace metal 
16 concentrations that may occur throughout the affected environment would not be expected to make 
17 any existing beneficial use impairments measurably worse. The traee metals discussed in this 
18 assessment are not considered bioaccumulative, and thus would no{ directly cause bioaccumulative 
19 problems in aquatic life or humans. This impact is considered to be less than significant. No 
2 0 mitigation is required. 

21 Impact WQ-29: Effects on TSS and turbidity resulting from facilities operations and 
22 maintenance (CM1) 

2 3 Effects of CM 1 on TSS and turbidity under Alternative 6A are the same asthose discussed for 
24 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

2 5 Impact WQ-30: Effects ou TSS and turbidity resulting from implementation of CM2-CM22 

2 6 Effects of CM2-CM22on. TSS and turbidity under Alternative 6A aretlie same as those discussed for 
2 7 Alternative 1A LLT. This impact i~ _considered to be less than significant. No mit!gation is required. 

28 ImpactWQ-31: Wafer quality impacts resulting from consttuction-related activities for CMl-
29 CM22 implementation 

3 0 The conveyance features for CM 1 under Alternative 6A would be very similar to those discussed for 
31 Alternative 1A. 'rhe primary difference between Alternative 6A and Alternative 1A is that under 
32 Alternative 6A, there would be additional features constructed to create the isolated conveyance 
3 3 system. As such, construction techniques and locations of major features of the conveyance system 
3 4 within the Delta would be similar. The remainder of the facilities constructed under Alternative 6A, 
35 including conservation measures CM2-CM22, would be very similar to, or the same as, those to be 
3 6 constructed for Alternative 1A. 

3 7 The types and magnitude of potential construction-related water quality effects associated with 
38 implementation of conservation measures CM1-CM22 under Alternative 6A would be very similar to 
39 the effects discussed for Alternative 1A LLT, and the effects anticipated with implementation of 
40 CM2-CM22 would be essentially identical. Nevertheless, the construction of CM1 with the 
41 environmental commitments and agency permitted construction requirements and BMPs would 
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1 result in the potential water quality effects being largely avoided and minimized. The specific 
2 environmental commitments that would be implemented under Alternative 6A would be similar to 
3 those described for Alternative 1A (refer to Chapter 3, Description of Alternatives, for additional 
4 information regarding the environmental commitments and environmental permits). Consequently, 
5 relative to existing conditions, Alternative 6A LL T would not be expected to cause exceedance of 
6 applicable water quality objectives/criteria or substantial water quality degradation with respect to 
7 constituents of concern, and thus would not adversely affect any beneficial uses upstream of the 
8 Delta, in the Delta, or in the SWP and CVP service area. 

9 CEQA Conclusion: Construction-related contaminant discharges would be temporary and 
10 intermittent in nature and would involve negligible, if any, discharges ofbioaccumulative or 303(d) 
11 listed constituents to water bodies of the affected environment. As such, construction activities 
12 would not contribute measurably to bioaccumulation of contaminants in organisms or humans or 
13 cause 303(d) impairments to be discernibly worse. Because environmental commit'lnents would be 
14 implemented under Alternative 6A LLT for construction-related activities along with agency-issues 
15 permits that also contain construction requirements to protect water quality, the construction-
16 related effects would not be expected to cause or contribute to a substantial il).creased frequency of 
17 exceedances of water quality objectives/criteria relative to existing:contiitions, or substantially 
18 degrade water quality with respect to the constituents of concern on a long-term average basis, and 
19 thus would not adversely affect any beneficial uses in water bodies upstream of the Delta, within the 
2 0 Delta, or in the SWP and CVP service area. Based on these findings,:this impact is determined to be 
21 less than significant. No mitigation is required. 

22 

23 

8.3.4.10 Alternative 68-lsolated Conveyance with East Canal and 
Intakes 1-5 (15,000 cfs; Operational Scenario D) 

24 Alternative 6B would be identical t9 Alternative 6A except that the up to 15,00Qtfs of water routed 
2 5 from the north Delta to the south Delta wouHl.be conveyed through a canal along the east side of the 
26 Delta instead of through pipelin'es/tJ:mnels7 CM2-CM22would be implemente'd underthis 
2 7 alternative, and these conservation me.asures would be the same as t}J:ose underAlternative 1A. See 
28 Chapter 3, Description of Alternatives, for additional details on Alternative 6B. 

29 Water Quality Effects Resulting from Facilities Operations and Maintenance (CMl) 

3 0 Alternative 6B has the same diversion and conveyance operations as Alternative 6A. The primary 
31 difference between the two alternatives is that conveyance under Alternative 6B would be in a lined 
3 2 or unlined canal, instead of pipeline. Because there would be no difference in conveyance capacity or 
3 3 operations, there would be no differences between these two alternatives in upstream of Delta river 
34 flows or reservoir operations, Delta inflow, source fractionsto various Delta locations, and 
3 5 hydrodynamics in the Delta. Conveyance of water in an open channel instead of a pipeline may 
3 6 result in differing physical properties (e.g., DO, pH, temperature) of the water upon reaching the 
3 7 south Delta export pumps than if the water was conveyed in a pipeline. However, the physical 
38 properties of water arriving at the south Delta export pumps would continue to change and would 
39 equilibrate to similar levels as Alternative 6A as it is conveyed throughout the SWP /CVP Export 
40 Service Areas. Because no substantial differences in water quality effects are anticipated anywhere 
41 in the affected environment under Alternative 6B compared to those described in detail for 
42 Alternative 6A, the water quality effects described for Alternative 6A also appropriately characterize 
43 effects under Alternative 68. 
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Water Quality Effects Resulting from Implementation of CM2-CM22 

Alternative 68 has the same conservation measures as Alternative 6A. Because no substantial 
differences in water quality effects are anticipated anywhere in the affected environment under 
Alternative 68 compared to those described in detail for Alternative 6A, the water quality effects 
described for Alternative 6A also appropriately characterize effects under Alternative 68. 

Water Quality Effects Resulting from Construction 

The primary difference between Alternative 68 and Alternative 1A is that under Alternative 68, a 
canal would be constructed for conservation measure CM1 along the eastern side of the Delta to 
convey the Sacramento River water south, rather than the tunneljpipeline features. As such, 
construction techniques and locations of major features of the conveyance syste~ within the Delta 
would be different. The remainder of the facilities constructed under Alternatjve 6B, including 
conservation measures CM2-CM22, would be very similar to, or the sa.nie as, those to be constructed 
for Alternative 1A. 

The types of potential construction-related water quality effects:asso€ie.ted W.ith implementation of 
conservation measures CM1 under Alternative 68 would be very similar-to the effects discussed for 
Alternative 1A LLT, and the effects anticipated with implementatiohofCM2-CM22 would be 
essentially identical. Given the substantial diffe\encesin.the conveyance features under CM1 with 
construction of canal, there could be differences in the location, magnitude, duration, and frequency 
of construction activities and related water quality effects. In IJarticular, relative to the existing 
conditions and No Action Alternative conditions, construction of the major intakes and canal 
features for CM1 under Alternative 68 LLTWould Involve extensive general construction activities, 
material handling/ storage /placement <;~.ctivities, surface soil grading/ excavation/ disposal and 
associated exposure of disturbed sites to erosion and runoff, and construction site dewatering 
operations. Nevertheless, the co~stru~tion o~ CM1 with the environmental cowmit~ents and agency 
permitted construction requirements a):ld 8 MPs would result in the potential water quality effects 
being largely avoided and mjnimized. The specific environmental commitments that would be 
implemented under Alternative 68 would be similar to those described for Alternative 1A. 
Consequently, relative to e~sting Conditions, Alternative 68 LLT would not be expected to cause 
exceedance of applicable water quality objectives/ criteria or substantiafwater quality degradation 
with respect to constituents of concern, and thus would rtot adversely affect any beneficial uses 
upstrea~ . .oftheDelta, in the Delta, or in the SWP al)d CVP servicearea. 

32 8.3.4.11 Alternative 6C-Isolated Conveyance with West Canal and 
33 h1takes W1-WS (15,000 cfs; Operational Scenario D) 

34 Alternative 6C would be identical to Alternative 6A except that the up to 15,000 cfs of water routed 
3 5 from the north Delta to the south Delta would be conveyed through a canal/tunnel along the west 
3 6 side of the Delta instead of through pipelines /tunnels. CM2-CM2 2 would be implemented under this 
37 alternative, and these conservation measures would be the same as those under Alternative 1A. See 
38 Chapter 3, Description of Alternatives, for additional details on Alternative 6C. 

39 Water Quality Effects Resulting from Facilities Operations and Maintenance (CMl) 

40 Alternative 6C has the same diversion and conveyance operations as Alternative 6A. The primary 
41 differences between the two alternatives are that conveyance under Alternative 6C would be in a 
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1 lined or unlined canal, instead of pipeline, and the alignment of the canal would be along the 
2 western side of the Delta, rather than the eastern side. Because there would be no difference in 
3 conveyance capacity or operations, there would be no differences between these two alternatives in 
4 upstream of Delta river flows or reservoir operations, Delta inflow, source fractions to various Delta 
5 locations, and hydrodynamics in the Delta. Conveyance of water in an open channel instead of a 
6 pipeline may result in differing physical properties (e.g., DO, pH, temperature) of the water upon 
7 reaching the south Delta export pumps than if the water was conveyed in a pipeline. However, the 
8 physical properties of water arriving at the south Delta export pumps would continue to change and 
9 would equilibrate to similar levels as Alternative 6A as it is conveyed throughout the SWP /CVP 

10 Export Service Areas. Because no substantial differences in water quality effects are anticipated 
11 anywhere in the affected environment under Alternative 6C compared to those described in detail 
12 for Alternative 6A, the water quality effects described for Alternative 6A also appropriately 
13 characterize effects under Alternative 6C. 

14 Water Quality Effects Resulting from Implementation of CM2-CM22 

15 Alternative 6C has the same conservation measures as Alternative 6A. Because no substantial 
16 differences in water quality effects are anticipated anywhere in the afftrcted environment under 
17 Alternative 6C compared to those described in detail for Alternative 6A,the water quality effects 
18 described for Alternative 6A also appropriately chara!(terize effects under Alternative 6C. 

19 Water Quality Effects Resulting from Construction 

2 0 The primary difference between Alternative 6C and Alternative 1A is that under Alternative 6C, a 
21 canal would be constructed for conservationrneasureCM1 along the western side of the Delta to 
2 2 convey the Sacramento River water south, in addition to the tunnel/pipeline features. As such, 
2 3 construction techniques andJocations of major features of the conveyance systel:n within the Delta 
24 would be different. The remainder dfthe facilities constructed under Alternative 6C, including 
2 5 conservation measures CM2-dv122, would be very similar to, or the same <lS, ~hose to be constructed 
2 6 for Alternative 1A. 

2 7 The types of potenb~l construction~ related water quality effects associated with implementation of 
2 8 conservation meqsures CMtunder Alternative 6C would be very similar to the effects discussed for 
29 Alternative t:A LLT,a.nd the effects anticipated with irnplernentation of CMz:cM22 would be 
3 0 essentially identical. Given the substantial differences in the conveyance features under CM 1 with 
31 construction Qf canal in addition to the tunnel/pipeline features, there. could be differences in the 
3 2 location, magnitude, duration, and frequency of construction activities and related water quality 
3 3 effects. In particular, relative to the existing conditions and No .Action Alternative conditions, 
34 construction of the major intakes and canal features for CMl:,under Alternative 6C LLT would 
35 involve extensive general construction activities, material handlingjstoragejplacementactivities, 
3 6 surface soil grading/ excavation/ disposal and associated exposure of disturbed sites to erosion and 
3 7 runoff, and construction site dewatering operations. Nevertheless, the construction of CM 1 with the 
38 environmental commitments and agency permitted construction requirements and BMPs would 
39 result in the potential water quality effects being largely avoided and minimized. The specific 
40 environmental commitments that would be implemented under Alternative 6C would be similar to 
41 those described for Alternative 1A. However, this alternative would involve environmental 
42 commitments associated with both tunnel/pipeline and canal construction activities. Consequently, 
43 relative to existing conditions, Alternative 6C LL T would not be expected to cause exceedance of 
44 applicable water quality objectives/criteria or substantial water quality degradation with respect to 
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1 constituents of concern, and thus would not adversely affect any beneficial uses upstream of the 
2 Delta, in the Delta, or in the SWP and CVP service area. 

3 

4 

5 

8.3.4.12 Alternative 7-Dual Conveyance with Tunnel, Intakes 2, 3, and 5, 
and Enhanced Aquatic Conservation (9,000 cfs; Operational 
Scenario E) 

6 Alternative 7 would convey up to 9,000 cfs of water from the north Delta to the south Delta through 
7 pipelines/tunnels from three screened intakes on the east bank of the Sacramento River between 
8 Clarksburg and Walnut Grove A new Byron Tract Forebay, adjacent to and south of Clifton Court 
9 Forebay, would be constructed which would provide water to the south Delta pumping plants. 

10 However, this would be an "isolated" conveyance, no longer involving operatiorrof the existing SWP 
11 and CVP south Delta export facilities for Clifton Court Forebay and Jones Pumping Plant. Water 
12 supply and conveyance operations would follow the guidelines describlfd as Scenario E, which 
13 includes fall X2. The modifications under this enhanced aquatic alternatiye are intend-ed to further 
14 improve fish and wildlife habitat, especially along the San Joaquin River. Conservation measures 2-
15 23 (CM2-23) would be implemented under this alternative, andwoula be the same as those under 
16 Alternative 1A, except that 40 linear miles rather than 2 0 linear miles of--channel margin habitat 
17 would be enhanced, and 20,000 acres rather than 10,00() ac:i"es of seasonally inundated floodplain 
18 would be restored. See Chapter 3, Description ofAlternatives, for additional details on Alternative 7. 

19 Impact WQ-1: Effects on ammonia concentratiorts resulting from facilities operations and 
20 maintenance (CM1) 

21 Upstream of the Delta 

22 For the same reasons stated for the No Attion Alternative LLT, Alternative 7 LLTWould have 
2 3 negligible, if any, effect on ammonia concentrations in the rivers and reservoirs upstream of the 
24 Delta relative to existing condititms and the No Action Alternative NT and J:;Vf.Any negligible 
25 increases in ammonia-N concentrations that could occur in the water bodies ofl::he affected 
2 6 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
2 7 extent that would adversely affectany beneficial uses or substantial1y degrade the quality of these 
28 water boQ..ies, with regard to ammonia. 

29 Delta 

3 0 Assessment (;)feffects of ammonia under Alternative 7 LL T is the same as discussed under 
31 Alternative 1A, e;l{cept that because flows in the Sacramento River at Freeport are different between 
32 the two alternatives, estimated monthly average and longterl:n annual average predicted ammonia-
3 3 N concentrations in the Sacramento River downstream of Freeport are different. 

34 As Table 8-60 shows, estimated ammonia-N concentrations in the Sacramento River downstream of 
35 Freeport (upon full mixing of the SRWTP discharge with river water) under Alternative 7 LLT and 
36 the No Action Alternative LLT are expected to be similar. Minor increases in ammonia-N 
37 concentrations would occur during July through September, November through January, and in 
38 April, and remaining months would be unchanged or have a minor decrease. Annual average 
39 concentrations would be the same under both Alternative 7 LLT and the No Action Alternative LLT. 
40 Moreover, the estimated concentrations downstream of Freeport under Alternative 7 LL T would be 
41 similar to existing source water concentrations for the San Francisco Bay and San Joaquin River. 
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1 Consequently, changes in source water fraction anticipated under Alternative 7 LLT, relative to the 
2 No Action Alternative LL T, are not expected to substantially increase ammonia concentrations at 
3 any Delta locations. 

4 Table 8-60. Estimated Ammonia-N (mg-L as N) Concentrations in the Sacramento River Downstream of 
5 the Sacramento Regional Wastewaster Treatment Plant for the No Action Alternative LLT and 
6 Alternative 7 LL T 

Annual 
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average 

No Action 0.081 0.073 0.061 0.055 0.053 0.055 0.061 0.070 0.072 0.064 0.072 0.069 0.063 
Alternative 
LLT 

Alternative 0.080 0.075 0.063 0.056 0.053 0.056 0.062 0.069 0.070 0:065 0.074 0.071 0.063 
7 LLT 

7 

8 Any negligible increases in ammonia-N concentrations that could occur at certain locations in the 
9 Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 

10 beneficial uses or substantially degrade the water quality atthese locations, with regards to 
11 ammonia. 

12 SWP/CVP Export Service Areas 

13 The assessment of effects on ammonia in th~ SWP/CVP E;x:port Service Area is based on assessment 
14 of ammonia-N concentrations at Banks al)d Jones pumping plants. Similar to the discussion for 
15 Alternative 1A, under Alternative 7 for areas oftl).e Delta that are influenced by Sacramento River 
16 water, including Banks and Jones pumpin:gplants, ammonia-N concentrations are expected to 
17 decrease, relative to existing conditions and No Action Alternative NT. This decrease in ammonia-N 
18 concentrations for water exported via the south Delta pumps is not expected to result in an adverse 
19 effects on beneficial usesorsubstantially degrade water quality of exported water, with regards to 
20 ammonia. 

21 Furthermore, as discussedabov~ for the Plan Area, for all areas ofthe Delta, ineluding Banks and 
2 2 Jones pumplngpl~nts, ammoni.;:N concentrations are not expected to be substantially different 
2 3 under Alternative 7 LLT, relative to No Action Alternative tLT. Any negligible increases in ammonia-
2 4 N concentratiops that could occur at Banks and J cn1es pumping plants.yvould not be of frequency, 
2 5 magnitude and geographic extent that would adversely affect any beneficial uses or substantially 
2 6 degrade the water quality at these locations, with regards to ammonia. 

27 CEQA Conclusion: There would be no substantial, long-term increase in ammonia-N concentrations 
28 in the rivers and reservoirs upstream of the Delta, in the PlanArea, or the waters exported to the 
29 CVP and SWP service areas under Alternative 7 LLT relative to existing conditions. As such, this 
3 0 alternative is not expected to cause additional exceedance of applicable water quality 
31 objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
3 2 on any beneficial uses of waters in the affected environment. Because ammonia concentrations are 
3 3 not expected to increase substantially, no long-term water quality degradation is expected to occur 
34 and, thus, no adverse effects on beneficial uses would occur. Ammonia is not 303(d) listed within the 
3 5 affected environment and thus any minor increases than could occur in some areas would not make 
3 6 any existing ammonia -related impairment measurably worse because no such impairments 
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currently exist. Because ammonia-N is not bioaccumulative, minor increases that could occur in 
some areas would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose 
substantial health risks to fish, wildlife, or humans. This impact is considered to be less than 
significant. No mitigation is required. 

Impact WQ-2: Effects on ammonia concentrations resulting from implementation of CM2-
CM22 

Effects of CM2-23 on ammonia under Alternative 7 LLT are the same as those discussed for 
Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-3:Effects on boron concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Effects of CM1 on boron under Alternative 7 A LLT in areas upstream oftheDelta would be very 
similar to the effects discussed for Alternative 1A LLT. There w<Yuldbe.no expected change to the 
sources of boron in the Sacramento and east-side tributary watersheds, and resultant changes in 
flows from altered system-wide operations would have ru:igligible, if any, effects on the 
concentration of boron in the rivers and reservoirs ofthese watersheds. The modeled long-term 
annual average lower San Joaquin River flow at Vernalis would decrease slightly compared to 
existing conditions and the No Action Alternative NT, and would be similar compared to the No 
Action Alternative LLT. The reduced flow wo.uld result in possible increases in long-term average 
boron concentrations of up to about 3% relative to the existing conditions and No Action Alternative 
NT conditions. The increased boron cont:entrations would not increase the frequency of 
exceedances of any applic<;ible objectives o~ criteria and would not be expected to cause further 
degradation at measurable levels in the lower San Joaquin River, and thus would rrotcause the 
existing impairment there to be discernibly worse. Consequently, Alternative 7 ALL~ would not be 
expected to cause exceedance. of bor()n objectives/ criteria or substantially degrade water quality 
with respect to boron, a:nd thuswould not adversely affect any beneficialuses of~he Sacramento 
River, the east-side tributaries, associated reservoirs upstream of the Delta, or the San Joaquin River. 

Delta 

Effects ofCM1 on boron under Alternative 7 ALL Tin the Defta would be very similar to the effects 
discussed fdr:A'lternative 1A LL T. Relative to the exi~ting conditions, No Action Alternative NT, and 
No Action Alternative LLT, Alternative 7 A LLT would tesult in increased long-term average boron 
concentrations fdr the 16-year period modeled at interiorandwestern Delta locations (by as much 
as 10% at the SF Mokelumne River at Staten Island, 33% at Franks Tract, 56% at Old River at Rock 
Slough, and 2% at the Sacramento River at Emmaton) (Appendix SF, Table Bo-1S). Implementation 
of tidal habitat restoration under conservation measure CM 4 also may contribute to increased boron 
concentrations at western Delta assessment locations, and thus would not be anticipated to 
substantially affect agricultural diversions which occur primarily at interiorDelta locations. The 
long-term annual average and monthly average boron concentrations, for either the 16-year period 
or drought period modeled, would never exceed the 2,000 f!g/L human health advisory objective 
(i.e., for children) or 500 f!g/L agriculturcl objective at any of the eleven Delta assessment locations, 
which represents no change from the existing conditions and No Action Alternative NT and LLT 
conditions (Appendix SF, Table Bo-3). The increased concentrations at interior Delta locations 
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1 would result in moderate reductions in the long-term average assimilative capacity of up to 1S% at 
2 Franks Tract and up to 33% at Old River at Rock Slough locations (Appendix SF, Table Bo-19). 
3 However, because the absolute boron concentrations would still be well below the lowest 500 f.lg/L 
4 objective for the protection of the agricultural beneficial use under Alternative 7 A LLT, the levels of 
5 boron degradation would not be of sufficient magnitude to substantially increase the risk of 
6 exceeding objectives or cause adverse effects to municipal and agricultural water supply beneficial 
7 uses, or any other beneficial uses, in the Delta (Appendix SF, Figure Bo-4). 

S SWP/CVP Export Service Areas 

9 Effects of CM 1 on boron under Alternative 7 A LL T in the Delta would be very similar to the effects 
10 discussed for Alternative 1A LL T. Under Alternative 7 A LLT, long-term averageboron 
11 concentrations would decrease by as much as 41% at the Banks Pumping Plant and by as much 4S% 
12 at Jones Pumping Plant relative to existing conditions, No Action Alternative NT, ana No Action 
13 Alternative LLT (Appendix SF, Table Bo-1S). Commensurate with the decrease in exported boron 
14 concentrations, boron concentrations in the lower San Joaquin River may be reduced and would 
15 likely alleviate or lessen any expected increase in boron concentrations atVernalis associated with 
16 flow reductions (see discussion of Upstream of the Delta), as welllocatihns in the Delta receiving a 
17 large fraction of San Joaquin River water. Reduced export boron concentrations also may contribute 
1S to reducing the existing 303(d) impairment inthe lowerSanJq~quinRiver and associated TMDL 
19 actions for reducing boron loading. 

2 0 Maintenance of SWP and CVP facilities under Alternatiye 7 A LJ.,. T would not be expected to create 
21 new sources of boron or contribute towards a substantial change in existing sources of boron in the 
2 2 affected environment. Maintenance activities woulO not be expected to cause any substantial 
2 3 increases in boron concentrations or degradation with respect to boron such that objectives would 
2 4 be exceeded more frequently, or ap.y beneficial uses would be adversely affected anywhere in the 
2 5 affected environment. 

2 6 CEQA Conclusion: Boron is not abioaccumulative constituent, thus any increased concentrations 
2 7 under Alternative 7 A LLT woul!'l not result in adverse boron bioaccumulation effects to aquatic life 
2S or humans. Relative .to existing conditions, Alternative 7 A LLT would not result in any substantial 
2 9 increases in boron ctmcentration upstream of the Delta. Alternative 7 ALL T maintenance also would 
3 0 not result in any substantial increases in boron concentrations iri the affee:t~d environment. Relative 
31 to existing conditions, :Alternative 7 A LL T would not result in substantially increased boron 
3 2 concentrahon&.such that frequency of exceedances of municipal and agricultural water supply 
33 objectives WOJ.lld increase. The levels of boron degrat'lation that~ay occur under Alternative 7 A 
34 LLT, while widespread in particular at interior Delta locations, would not be of sufficient magnitude 
35 to cause substantially increased risk for adverse effects to mUnicipal or agricultural beneficial uses 
3 6 within the affected environment. Long-term average boron concentrations would decrease in Delta 
3 7 water exports to the SWP and CVP service area, which may contribute to redtcing the existing 
3S 303( d) impairment of agricultural beneficial uses in the lower San Joaquin River. Consequently, 
39 Alternative 7 A LLT would not be expected to cause any substantial increases in boron 
40 concentrations or degradation with respect to boron such that objectives would be exceeded more 
41 frequently, or any beneficial uses would be adversely affected anywhere in the affected 
42 environment. Based on these findings, this impact is determined to be less than significant. No 
43 mitigation is required. 
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Impact WQ-4: Effects on boron concentrations resulting from implementation of CM2-CM22 

Effects of CM2-CM22 on boron under Alternative 7 A LLT are the same as those discussed for 
Alternative 1A LL T. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-5: Effects on bromide concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Under Alternative 7 LL T there would be no expected change to the sources of bromide in the 
Sacramento and eastside tributary watersheds. Bromide loading in these watersheds would remain 
unchanged and resultant changes in flows form altered system-wide operations. under Alternative 7 
LL T would have negligible, if any, effects on the concentration of bromide in the rivers and 
reservoirs of these watersheds. Consequently, Alternative 7 LL T would not he exp¢cted to adversely 
affect the MUN beneficial use, or any other beneficial uses, of the Sacramento River, the eastside 
tributaries, or their associated reservoirs upstrean of the Delta. 

Under Alternative 7 LLT, modeling indicates that long-term annual average flows on the San Joaquin 
River would decrease by 6%, relative to existing condition~, 5% relativeto No Action Alternative NT, 
and would remain virtually the same relative toN o Action Alternative LL T. Similar to the No Action 
Alternative LL T, these decreases in flow would re~ult in possible h~crease in long-term average 
bromide concentrations of about 3%, relative to existing C<mditions, 2% relative to No Action 
Alternative NT, and less than< 1% relative to _Nh .Action Alternative LL T. The small increases in 
lower San Joaquin River bromide levels that could occur under Alternative 7 LL T, relative to 
existing, No Action Alternative NT, and No Action Alternative LL T conditions would not be expected 
to adversely affect the MUN beneficial use, or any other beneficial uses, of the lower San Joaquin 
River. 

Delta 

Relative to existing conditions, Alternative 7 LL T would result in incrzeases in long-term average 
bromide concentrations at Staten Island and Barker Slough (for the modeled drought period only), 
while long-term average concen.trations would decrease at the. other assessment locations 
(Appendix BE, Bromide Table 16-17). At Barker Slough, pre~icted long-term average bromide 
concentrations would decrease from 51 flg/L to 50 flg/L (2% relative decrease) for the modeled 16-
year hydrologfc period, but would increase from 541J.g/L to 72 .. 1J.g/L (34% relative increase) for the 
modeled drought period. At Barker Slough, the predicted 50 flg/L exceedance frequency would 
decrease from 49% under existing conditions to 29% under Alternative 7 LL T, but would increase 
slightly from 55% to 57% during the drought period. At Barker Slough, the predicted 100 f!g/L 
exceedance frequency would increase from 0% under existing conditions to 8% under Alternative 7 
LLT, and would increase from 0% to 22% during the drought period. At Staten Island, predicted 
long-term average bromide concentrations would increase from 50 flg/L to 63 flg/L (27% relative 
increase) for the modeled 16-year hydrologic period and would increase from 51 flg/L to 64 flg/L 
(2 5% relative increase) for the modeled drought period. At Staten Island, increases in average 
bromide concentrations would correspond to an increased frequency of 50 ugjl threshold 
exceedance, from 4 7% under existing conditions to 80% under Alternative 7 LL T (52% to 88% for 
the modeled drought period), and an increase from 1% to 2% (0% to 0% for the modeled drought 
period) for the 100 flg/L threshold. Changes in exceedance frequency of the 50 flg/L and 100 flg/L 
concentration thresholds at other assessment locations would be less considerable, with exception 
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to Franks Tract. Although long-term average bromide concentrations were modeled to decrease at 
Franks Tract, exceedances of the 100 f.lg/L threshold would increase slightly, from 82% under 
existing conditions to 99% under Alternative 7 LL T (78% to 97% for the modeled drought period). 

Due to the relatively small differences between modeled existing conditions and No Action 
baselines, changes in long-term average bromide concentrations and changes in exceedance 
frequencies relative to No Action Alternative NT and No Action Alternative LLT are generally of 
similar magnitude to those previously described for the existing condition comparison (Appendix 
8E, Bromide Table 16-17). Modeled long-term average bromide concentration at Barker Slough is 
predicted to increase by 3% (3 7% for the modeled drought period) relative to No Action Alternative 
NT, and would increase by 1% (34% for the modeled drought period) relative to No Action 
Alternative LLT. Modeled long-term average bromide concentration increases at Staten Island are 
predicted to increase by 26% (25% for the modeled drought period) relative to No Action 
Alternative NT, and would increase by 31% (29% for the modeled drought tyeriod)relative to No 
Action Alternative LL T. However, unlike the existing conditions comparison, long:!term average 
bromide concentrations at Buckley Cove would increase relative to No A~~ion Alternative NT and No 
Action Alternative LLT, although the increases would be relatively small ( ~'l%). 

While the increase in long-term average bromide concentrations at Barker Slough are relatively 
small when modeled over a representative 16-year hydrologic period, Increases during the modeled 
drought period, principally the relative increase in 100 IJ;g/L exceedance frequency, would represent 
a substantial change in source water quality duringa season of drought. As discussed for Alternative 
1A, drinking water treatment plants obtaining vyater via theN'orth Bay Aqueduct utilize a variety of 
conventional and enhanced treatment technologies in order to achieve DBP drinking water criteria. 
While the implications of such a modeled draught pertod change in bromide concentrations at 
Barker Slough is difficult to predict, the substantial modeled increases could lead to adverse changes 
in the formation of disinfection byproductssuch that considerable treatment plant upgrades may be 
necessary in order to achieve e<;tuivatimt level~ of health protection during.seasons of drought. 
Increases at Staten Island are also-t:onsiderable, although there are no existing or foreseeable 
municipal intakes in the immediate vicinity. 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently Used due to water 
quality constraints relatedfq sea water intrusion. On a long-term average basis, bromide at these 
locations is in excess of 3,000 f.lg/L, but during season~lperiods Of high Delta outflow can be <300 
f.lg/L. Use oftheseasomd intakes at Mallard Sloug}li:md City of Antioch under Alternative 7 LLT 
would experience a period average increase in bromide during the months when these intakes 
would most likely be utilized. For those wet and above normal water year types where mass balance 
modeling would predict water quality typically suitable for diversion, predicted long-term average 
bromide would increase from 103 f.lg/L to 152 f.lg/L (48% h1trease) at City of Antioch and would 
increase from 150 f.lg/L to 204 f.lg/L (36% increase) at Mallard Slough relative to existing conditions 
(Appendix 8E, Bromide Figure 6-7). Increases would be similar for No Action Alternative NT and No 
Action Alternative LL T comparison. The decisions surrounding the use of these seasonal intakes is 
largely driven by acceptable water quality, and thus have historically been opportunistic. 
Opportunity to use these intakes would remain, and the predicted increases in bromide 
concentrations at the City of Antioch and Mallard Slough intake would not be expected to adversely 
affect MUN beneficial uses, or any other beneficial use, at these locations. 

Relative to existing, No Action Alternative NT, and No Action Alternative LL T conditions, Alternative 
7 LL T would lead to predicted improvements in long-term average bromide concentrations at 
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Water Quality 

1 Franks Tract, Rock Slough, and Contra Costa PP No.1, in addition to Banks and Jones (discussed 
2 below). At these locations, long-term average bromide concentrations would be predicted to 
3 decrease by as much as 16-32%, depending on baseline comparison. 

4 SWP/CVP Export Service Areas 

5 Under Alternative 7 LL T, improvement in long-term average bromide concentrations would occur at 
6 the Banks and Jones pumping plants. Long-term average bromide concentrations for the modeled 
7 16-year hydrologic period at these locations would decrease by as much as 71% relative to existing 
8 conditions, 69% relative to No Action Alternative NT, and 67% relative to No Action Alternative LLT 
9 (Appendix 8E, Bromide Tables 16-17). As a result, exceedances of the 50 f.lg/L and 100 f.lg/L 

10 assessment thresholds would be substantially reduced, resulting in considerable overall 
11 improvement in Export Service Areas water quality respective to bromide. CommE;msurate with the 
12 decrease in exported bromide, an improvement in lower San Joaquin RLverhromide would also be 
13 observed since bromide in the lower San Joaquin River is principally related to irrigation water 
14 deliveries from the Delta. While the magnitude of this expected lower San Joaquin River 
15 improvement in bromide is difficult to predict, the relative decrease in overall loading of bromide to 
16 the Export Service Areas would likely alleviate or lessen any e*pected increase in bromide 
17 concentrations at Vernalis (see discussion of Upstream of the Delta) as W'elllocations in the Delta 
18 receiving a large fraction of San Joaquin River water, suoh as muchofthe south Delta. 

19 Similar to the discussion pertaining to the No Action Alternative LL T, maintenance of SWP and CVP 
2 0 facilities under Alternative 7 LL T would not be expected to create new sources of bromide or 
21 contribute towards a substantial change in existing sources of bromide in the affected environment. 
22 Maintenance activities would not be expected to cause any substantial change in bromide such that 
2 3 MUN beneficial uses, or any other beneficial use, would be adversely affected anywhere in the 
24 affected environment. 

2 5 CEQA Conclusion: Relative to existing conditions, Alternative 7 LL T operationandm(lintenance 
2 6 would not result in any substantial chang.e in long-term average bromide conc:entrationUpstream of 
2 7 the Delta. Furthermore, underAlternative 7 LLT, water exported fro.p; the Delta to the SWP /CVP 
28 service area would be substantially improved relative to bromide. Bromide is not bioaccumulative, 
29 therefore change inlong-term average bromide concentrations would not directly cause 
3 0 bioacc~mulative ptQblems in aquatic life or humans. A~ditionall~, bromitle is not a constituent 
31 related to any 3()3 (d) listings. Alternative 7 LL T op~ration and m~atntenance activities would not 
3 2 cause sutistantiallong-term degradation to waterquality respective~o bromide with the exception 
3 3 of water quality at Barker Slough (drought period only) and at Staten Island in the eastern Delta. 
3 4 There are no existing or foreseeable municipal intakesin the vicinity of Staten Island, but Barker 
35 Slough is the source of the North Bay Aqueduct. At Barker Slough, modeled long-term annual 
3 6 average concentrations of bromide would increase by 34% during the modeled drought period. For 
3 7 the modeled 1drought period the frequency of predicted bromide concentrations exceeding 100 
38 f.lg/L would increase from 0% under existing conditions to 22% under Alternative 7 LLT. Substantial 
39 changes in long-term average bromide during seasons of drought could necessitate changes in 
40 treatment plant operation or require treatment plant upgrades in order to maintain DBP 
41 compliance. The model predicted change at Barker Slough during the drought period is substantial 
42 and, therefore, would represent a substantially increased risk for adverse effects on existing MUN 
43 beneficial uses should treatment upgrades not be undertaken. The impact is considered significant 
44 and mitigation is required. Implementation of Mitigation Measure WQ-5 would reduce identified 
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Water Quality 

impacts to a less than significant level by relocating the North Bay Aqueduct outside the influence of 
sea water intrusion. 

Mitigation Measure WQ-5: Move the North Bay Aqueduct intake from Barker Slough to 
the Sacramento River 

Please see Mitigation Measure WQ-5 under Impact WQ-5 in the discussion of Alternative 1A. 

Impact WQ-6: Effects on bromide concentrations resulting from implementation of CM2-
CM22 

Conservation components under Alternative 7 would be similar to those under Alternative 1A, but 
40 linear miles rather than 20 linear miles of channel margin habitat would be enhanced, and 
20,000 acres rather than 10,000 acres of seasonally inundated floodplain would he restored. As 
discussed for Alternative 1A LL T, implementation of the CM2-CM22 would not present new or 
substantially changed sources of bromide to the project area. Some conservation measures may 
replace or substitute for existing irrigated agriculture in the Delta. 'fhis replacement orsubstitution 
is not expected to substantially increase or present new sources of bromide:CM2-CM22 would not 
be expected to cause any substantial change in bromide such that MlJN beneficial uses, or any other 
beneficial use, would be adversely affected anywhere in the affected eJ?-vironment. 

CEQA Conclusion: Conservation components proposed under Alternative 7 LLT would be similar to 
those proposed under Alternative 1A LL T. As discus~ed for Alternative 1A LL T, implementation of 
CM2-CM22 would not present new or substantially changed sources of bromide to the project area. 
As such, effects on bromide resulting from the implementation of CM2-CM22 would be similar to 
that previously discussed for Alternative 1A LLT. This impact is considered to be less than 
significant. No mitigation is required. 

Impact WQ-7: Effects on chlO:(ide concentr~tions resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

Under Alternative 7A LL T th!"!re;t:Vould be no expected change to the sources of chloride in the 
Sacramento and eastside tributary watersheds. Chloride loadingi:"Q these watersheds would remain 
unchanged and resultant changes in flows from alt~red sysfe:m-wide operations would have 
negligible, if any, effects on the concentration of clif~ride in the rivers'and reservoirs of these 
watersheds. The modeled long-term annual average flows on the. lower San Joaquin River at Vernalis 
would decrease slightly compared to existing conditions and the No Action Alternative NT, and be 
similar compared to the No Action Alternative LLT. The reduced flow would result in possible 
increases in long-term average chloride concentrations of about 2%, relative to the existing 
conditions and No Action Alternative NT conditions, and no change relative to No Action Alternative 
LL T. Consequently, Alternative 7 ALL T would not be expected to cause exceedance of chloride 
objectives/criteria or substantially degrade water quality with respect to chloride, and thus would 
not adversely affect any beneficial uses of the Sacramento River, the eastside tributaries, associated 
reservoirs upstream of the Delta, or the San Joaquin River. 
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Water Quality 

1 Delta 

2 Relative to the existing conditions, No Action Alternative NT, and No Action Alternative LLT, 
3 Alternative 7 A LLT would result in similar or reduced long-term average chloride concentrations for 
4 the 16-year period modeled at nine of the assessment locations, and increased concentrations at the 
5 North Bay Aqueduct at Barker Slough (up to 31% compared to No Action Alternative LLT) and San 
6 Joaquin River at Staten Island (up to 28% compared to No Action Alternative NT) (Appendix 8G, 
7 Chloride Table Cl-29). Moreover, the direction and magnitude of predicted changes for Alternative 
8 7 A LLT are similar between the alternatives, thus, the effects relative to existing conditions and the 
9 No Action Alternative scenarios are discussed together. Additionally, implementation of tidal habitat 

10 restoration under conservation measure CM4 would increase the tidal exchange volume in the Delta, 
11 and thus may contribute to increased chloride concentrations in the Bay source water as a result of 
12 increased salinity intrusion. Consequently, while uncertain, the magnitude of chloride increases may 
13 be greater than indicated herein and would affect the western Delta asse~sment locations the most 
14 which are influenced to the greatest extent by the Bay source water. The following outlines the 
15 modeled chloride changes relative to the applicable objectives and beneficial uses of Delta waters. 

16 Municipal Beneficial Uses 

17 Relative to the 150 mg/L Bay-Delta WQCP objective for .niuMtipaland iqdustrial beneficial uses, the 
18 plots of monthly average chloride concentrations at the.ContraCostaCanal at Pumping Plant #1 for 
19 the separate water year types indicates that the number of months above the objective would 
20 remain unchanged or decrease compared to the exist:ing conditions (Appendix 8G, Figure Cl-11). The 
21 modeled chloride concentrations at the San Jt'laqUin River ;1t Antioch location would never meet this 
22 objective; however, this represents no change from the existing conditions, No Action Alternative 
2 3 NT, and No Action Alternative bL T. 

24 With respect to the 250 mg/L Bay-Delta WQCP oBjective, the modeled ftequencyOf exceedances 
2 5 based on monthly average chloride concenti'ations would decrease up to 12% (i.e., 24% for existing 
26 conditions to 12%) at the Contra Costa Canal at Pumping Plant #1 (Appendix8G, TableCl"30 and 
2 7 Figure Cl-12). The frequencyof exceedances would decrease at the Sap Joaquin River at Antioch (i.e., 
28 from 66% under existing conditions to 60%) with no substantial change predicted for Mallard 
29 Island (i.e., maximum increase oft%) (Appendix 8G, Table Cl-30}and nQ;5ubstantiallong-term 
3 0 degradat:f(;ln {Appendix 8G, Table Cl-31 ). Consequently, Alternative 7 A Ll.T W:.c5uld result in improved 
31 chloride+conditfQns with respect to municipal and industrial beneficial uses. 

3 2 Aquatic Life Beneficial Uses 

3 3 Relative to the 23:0 mg/L chronic EPA aquatic life criterion, monthly average chloride 
3 4 concentrations would not exceed the criterion at northern and eastern Delta locations, and the 
3 5 frequency of exceedances would decrease at the interior and southern Delta locations compared to 
3 6 the existing conditions, No Action Alternative NT, and No Action Alternative LL T (Appendix 8G, 
3 7 Table Cl-30). However, substantial reductions in assimilative capacity would occur compared to 
38 existing conditions in August and October at Franks Tract (i.e., up to 100%, or elimination) and in 
39 August and September at Old River at Rock Slough (i.e., up to 100%) (Appendix 8G, Table Cl-32) 
40 when concentrations would be near, or exceed, the criterion (Appendix 8G, Figure Cl-13), thus 
41 indicating the potential for increased frequency of exceedances and adverse effects on aquatic life 
42 beneficial uses. 
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Water Quality 

1 303{d) Listed Water Bodies 

2 With respect to the 303 (d) listing for chloride in Tom Paine Slough, the monthly average chloride 
3 concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 
4 similar compared to existing conditions, and thus, would not be further degraded on a long-term 
5 basis (Appendix 8G, Figure Cl-13). With respect to Suisun Marsh, the monthly average chloride 
6 concentrations for the 16-year period modeled would generally increase compared to existing 
7 conditions in some months during October through May at the Sacramento River at Collinsville 
8 (Appendix 8G, Figure Cl-14), Mallard Island (Appendix 8G, Figure Cl-12), and increase substantially 
9 at Montezuma Slough at Beldon's Landing (i.e., over a doubling of concentration in December 

10 through February) (Appendix8G, Figure Cl-15), thereby contributing to additional, measureable 
11 long-term degradation that potentially would adversely affect the necessary actions to reduce 
12 chloride loading for any TMDL that is developed. 

13 SWP/CVP Export Service Areas 

14 Under Alternative 7 ALL T, long-term average chloride concentrations fo"rtbe 16-year period 
15 modeled at the Banks and Jones pumping plants would decrease by asmuch as 65% relative to 
16 existing conditions, 41% relative to No Action Alternative NT, and 380/oc.ompared to No Action 
17 Alternative LLT (Appendix 8G, Chloride Table Cl-29). Themodeledfr~qu;ncy of exceedances of 
18 applicable water quality objectives/criteria would decrease relative to existing conditions, No 
19 Action Alternative NT, and No Action Alternative LLT, forboth the 16-year period and the drought 
2 0 period modeled (Appendix 8G, Chloride Table Cl-30} Consequently, water exported into the 
21 SWP /CVP service area would generally be of similar or better quality with regards to chloride 
22 relative to existing conditions and the No Action Alternative NT and No Action Alternative LLT 
2 3 conditions. 

24 Commensurate with the reduced chlorideconcentrations in water exported to the service area, 
2 5 reduced chloride loading in the lower San Joaquin River would be anticipated which would likely 
26 alleviate or lessen any expectedinGreasein chloride at Vernalis related to decreased~nnual average 
27 San Joaquin River flows fsee discussion of Upstream of the Delta). 

~"<-

28 Maintenance ofSWP andCVP facilities would not be expected to create new sources of chloride or 
2 9 contribute towards :3 substantial change in existing sources of cliloride iii the arfected environment. 
3 0 Maintei"fance activities would not be expected to cause. any substap.tial change in chloride such that 
31 any long-term water quality degradation would occur, thus, benefitilal uses would not be adversely 
3 2 affected anywhere in the affected environment. 

3 3 CEQA Conclusion: Chloride is not a bioaccumulative cons~ituent, thus any increased concentrations 
34 under Alternative 7 A LLT would not result in adverse chloride bioaccumulation effects on aquatic 
3 5 life or humans. Alternative 7 A LL T maintenance would not result in any substantial changes in 
3 6 chloride concentration upstream of the Delta or in the SWP /CVP service area. Relative to existing 
3 7 conditions, Alternative 7 A LLT operations would result in reduced chloride concentrations such that 
38 exceedances of the 250 mg/L Bay-Delta WQCP objective at the San Joaquin River at Antioch and 
39 Mallard Slough would be reduced. However, relative to the existing conditions, the modeled 
40 increased chloride concentrations and degradation in the western Delta could still occur and further 
41 contribute, at measurable levels (i.e., over a doubling of concentration), to the existing 303 (d) listed 
42 impairment due to chloride in Suisun Marsh for the protection of fish and wildlife. Also, relative to 
43 the existing conditions, long-term degradation at interior Delta locations could still occur and may 
44 increase the risk of exceeding aquatic life criteria. Based on these findings, this impact is determined 
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Water Quality 

1 to be potentially significant due to increased chloride concentrations and potential adverse effects 
2 on aquatic life beneficial uses in the interior Delta and fish and wildlife beneficial uses in Suisun 
3 Marsh. 

4 While implementation of Mitigation Measure WQ-7 may reduce this impact, the feasibility and 
5 effectiveness of this mitigation measures is uncertain. Therefore, the available mitigation would not 
6 necessarily reduce the impact to a level that would be less than significant. 

7 Mitigation Measure WQ-7: Conduct additional evaluation and modeling of increased 
8 chloride levels and develop and implement phased actions to reduce levels 

9 Please see Mitigation Measure WQ-7 under Impact WQ-7 in the discussion of Alternative 1A. 

10 Because Alternative 7 A would not result in adverse effects on municipal and industrial water 
11 supply beneficial uses in the western Delta, the emphasis and mitigation actions would be 
12 limited to those necessary to reduce or avoid adverse effects on Suisun Marsh. A:dpitionally, the 
13 mitigation action identified under Alternative 3A would be necessary to reduce or avoid adverse 
14 effects on aquatic life at interior Delta locations. 

15 Impact WQ-8: Effects on chloride concentrations resulting from implementation of CM2-
16 CM22 

17 Under Alternative 7 A LLT, the types and geographic extentof effects on chloride concentrations in 
18 the Delta as a result of implementation of the otl.ler conservation measures (i.e., CM2-CM22) would 
19 be similar to, and undistinguishable from, those effects previously described for Alternative 1A LL T. 
2 0 The conservation measures would present: no new dfrect sources of chloride to the affected 
21 environment. Moreover, some babitatrestoration conservation measures(CM4-10) would occur on 
22 lands within the Delta currently used for~irrigatedagriculture, thus replacing agricultural land uses 
2 3 with restored tidal wetlands, floodplain, and related channel margin and off-channel habitats. The 
2 4 potential reduction in irrigated lands within the Delta may result in reduced djscharges of 
2 5 agricultural field drainage with elevated chloride concentrations, which would be considered an 
2 6 improvement comparedto existing conditions. 

2 7 CEQA Conclusion:. bnplementation of the CM2-CM22 for Alternative 7 A LLT would not present new 
2 8 or substantially changed sources of chloride to the affected environment upstream of the Delta, 
2 9 within Delta, or in the SWP /CVP service area. Replacement Of irrigated agricultural land uses in the 
3 0 Delta with habitat restoration conservation measures may result in some reduction in discharge of 
31 agricultural field drainage with elevated chloride concentrations, thus resulting in improved water 
32 quality conditions. Based on these findings, this impact is considered to be less than significant. No 
3 3 mitigation is required. 

3 4 Impact WQ-9: Effects on dissolved oxygen resulting from facilities operations and 
35 maintenance (CM1) 

36 Effects ofCM1 on dissolved oxygen under Alternative 7 are the same as those discussed for 
3 7 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

38 ImpactWQ-10: Effects on dissolved oxygen resulting from implementation ofCM2- CM22 

39 Effects of CM2-23 on dissolved oxygen under Alternative 7 are the same as those discussed for 
40 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-401 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00401 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

1 
2 

3 

4 
5 
6 
7 
8 
9 

10 
11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

Water Quality 

Impact WQ-11: Effects on electrical conductivity concentrations resulting from facilities 
operations and maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, EC levels (highs, lows, typical 
conditions) in the Sacramento River and its tributaries, the eastside tributaries, their associated 
reservoirs, and the San Joaquin River upstream of the Delta under Alternative 7 LLT are not 
expected to be outside the ranges occurring under existing conditions or would occur under the No 
Action Alternative NT and LLT. Any minor changes in EC levels that could occur under Alternative 7 
LL Tin water bodies upstream of the Delta would not be of sufficient magnitude, frequency and 
geographic extent that would cause adverse effects on beneficial uses or substantially degrade water 
quality with regard to EC. 

Delta 

Relative to existing conditions, Alternative 7 LL T would result in an increase in the number of days 
the Bay-Delta WQCP EC objectives would be exceeded in the San Joaquin River at San Andreas 
Landing and Prisoners Point, and San Joaquin River at Brandt Bridge(Appendix H, Table EC-7). The 
percent of days the San Andreas Landing EC objective would be exceeded for the entire period 
modeled (1976-1991) would increase from 1 °/o under existing conditions to 3% under Alternative 7 
LL T, and the percent of days out of compliance wi~h the EC objective would increase from 1% under 
existing conditions to 6% under Alternative 7 LLT. Tbe percent of days the Prisoners Point EC 
objective would be exceeded for the entire period modeled would increase from 6% under existing 
conditions to 35% under Alternative 7 LLT, and the percent of days out of compliance with the EC 
objective would increase from10% under existing conditions to 35% under Alternative 7 LLT. In the 
San Joaquin River at Brandt Bridge, the percent of Q.ays exceeding the ECobjectivewould increase 
from 3% under existing conditions to4% under Alternative 7 LLT; the percent off}ays out of 
compliance would increase from 8% under existing conditions to 9% underAfterm!tive 7 LLT. 
Average EC levels at the w~~tern and southern Delta compliance locations and San Joaquin River at 
San Andreas Landing (an intertor Delta location) would decrease from 0-4.ti% forthe entire period 
modeled and 2-45% dur'ingthe drought period modeled (1987 -1991) (Appendix H,Table EC-18). In 
the S. Fork rv!okeh,J.mne River at Terminous, average EC woul~.~ncrease 6% fofthe entire period 
modeled and 5o/o during the drought period modeled. Average EC in the$, .Fork Mokelumne River at 
Terminous would increase during all months (Appendix H, Table EC~18). Average EC in the San 
Joaquin RiV'erat Prisoners Point would increase by 1Wo during the &ought period (Appendix H, 
Table EC-18). 

Relative to the No Action Alternative NT, the change in pertrent compliance with Bay-Delta WQCP EC 
objectives under Alternative 7 LLT would be similar to that described above relative to existing 
conditions. The exception is that there would also be a slight increase (1% or less) in the percent of 
days the EC objective would be exceeded in the San Joaquin River at Vernalis, and Old River near 
Middle River for the entire period modeled. For the entire period modeled, average EC levels would 
increase at all Delta compliance locations relative to the No Action Alternative NT, except in Three 
Mile Slough near the Sacramento River and the San Joaquin River at Jersey Point. The greatest 
average EC increase would occur in the San Joaquin River at Prisoners Point (9%); the increase at 
the other locations would be 3-5% (Appendix H, Table EC-18). Similarly, during the drought period 
modeled, average EC would increase at all locations, except Three Mile Slough and San Joaquin River 
at Jersey Point. The greatest average EC increase during the drought period modeled also would 
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Water Quality 

occur in the San Joaquin River at Prisoners Point (10%); the increase at the other locations would be 
1-5% (Appendix H, Table EC-18). 

Relative to the No Action Alternative LLT, the locations with an increased frequency of exceedance 
of the Bay-Delta WQCP EC objectives under Alternative 7 LL T would differ from that described 
relative to the No Action Alternative NT (Appendix H, Table EC-7). The percent of days exceeding EC 
objectives and percent of days out of compliance would increase at: San Joaquin River at Jersey 
Point, San Andreas Landing, Vernalis, Brandt Bridge, and Prisoners Point; and Old River near Middle 
River and at Tracy Bridge. The increase in percent of days exceeding the EC objective would be 34% 
at Prisoners Point and 3% or less at the remaining locations. The increase in percent of days out of 
compliance would be 34% at Prisoners Point and 5% or less at the remaining locations. Average EC 
would increase similar to that described above relative to the No Action Alternative NT. 

For Suisun Marsh, October-May is the period when Bay-Delta WQCP EC objectives .for protection of 
fish and wildlife apply. Long-term average EC would increase under Alternative? L.LT, relative to 
existing conditions, during the months of April and May by 0.2 mSjcmin the Sacramento River at 
Collinsville (Appendix H, Table EC-21 ). Long-term average EC would decrease relativeto existing 
conditions in Montezuma Slough at National Steel during October-May(Appendix H, Table EC-22). 
The most substantial increase would occur near Beldon L,~~ding, vvi~h long-term average EC levels 
increasing by 0.8-3.3 mSjcm, depending on the month, nearlydoubli:t;rgduring some months the 
long-term average EC relative to existing conditions (Appendix H, Table EC-23). Sunrise Duck Club 
and Volanti Slough also would have long-term average ECiJ1creases of 0.1-1.6 mSjcm (Appendix H, 
Tables EC-24 and EC-25). The degree to which the long-term average EC increases would cause 
exceedance of Bay-Delta WQCP objectives is unknown, because objectives are expressed as a 
monthly average of daily high tide EC, whicn does nothave to be met if it can be demonstrated 
"equivalent or better protection will be providedi;lt the location" (State Water Resources Control 
Board 2006:14). The described long-term average EC increase may, or may not, contribute to 
adverse effects on beneficiafuses, depending an how and when wetlandsarellooded, soil leaching 
cycles, and how recirculation of water is managed, and future actions taken with respect to the 
marsh. However, the EC increas1=s at certain locations would be substantial and it is uncertain the 
degree to which currentmanagemenfplans for the Suisun Marsh wolild be able to address these 
substantially hig~er EC levels and protect beneficial uses. Thus,.tl)ese increas~d EC levels in Suisun 
Marsh arecqnsidereP. to have a potentially adverse effect on marsh beneficial uses. Long-term 
average£C increases in Suisun Marsh under Alternative iLLT rei~tive to the No Action Alternative 
NT and LLT would be similar to the increases relative to existing conditions. 

Given that the southern Delta is Clean Water Act section 303(d) listed as impaired due to elevated 
EC, the increase in the incidence of exceedance of EC objettivesunder Alternative 7 LL T, relative to 
existing conditions and the No Action Alternative NT and LL T, has the potential to contribute to 
additional impairment and potentially adversely affect beneficial uses. Suisun Marsh also is section 
303(d) listed as impaired due to elevated EC, and the potential increases in long-term average EC 
concentrations could contribute to additional impairment, because the increases would be double 
that relative to existing conditions and the No Action Alternative NT and LLT. 

SWP/CVP Export Service Areas 

At the Banks and Jones pumping plants, Alternative 7 LLT would result in no exceedances of the 
Bay-Delta WQCP's 1,000 f!mhosjcm EC objective for the entire period modeled (Appendix H, Table 
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Water Quality 

1 EC-10). Thus, there would be no adverse effect to the beneficial uses in the SWP /CVP Export Service 
2 Areas using water pumped at this location under the Alternative 7 LL T. 

3 At the Banks pumping plant, relative to existing conditions, average EC levels under Alternative 7 
4 LL T would decrease substantially: 4 7% for the entire period modeled and 51% during the drought 
5 period modeled. Relative to the No Action Alternative NT, average EC levels would decrease by 43% 
6 for the entire period modeled and 4 7% during the drought period modeled. Similar decreases in 
7 average EC would occur relative to the No Action Alternative LLT. (Appendix H, Table EC-18) 

8 At the Jones pumping plant, relative to existing conditions, average EC levels under Alternative 7 
9 LLT would also decrease substantially: 52% for the entire period modeled and 59% during the 

10 drought period modeled. Relative to the No Action Alternative NT, average EC levels would decrease 
11 by 49% for the entire period modeled and 57% during the drought period modeled. Similar 
12 decreases in average EC would occur relative to the No Action Alternative LLT. (Appendix H, Table 
13 EC-18) 

14 Based on the decreases in long-term average EC levels that would occur at the Banks and Jones 
15 pumping plants, Alternative 7 LL T would not cause degradation of water quality with respect to EC 
16 in the SWP /CVP Export Service Areas; rather, Alternative 7 LLT would Im,prove long-term average 
17 EC conditions in the SWP /CVP Export Service Areas. 

18 Commensurate with the EC decrease in exported waters,an improvement in lower San Joaquin 
19 River average EC levels would be expected since EC in the lower San Joaquin River is, in part, related 
2 0 to irrigation water deliveries from the Delta. While the magnitude of this expected lower San 
21 Joaquin River improvement in EC is difficultto preaict, the.relative decrease in overall loading of EC-
2 2 elevating constituents to the Export Service Areas woqld likely alleviate or lessen any expected 
2 3 increase in EC at Vernalis related to decreased aimual average San Joaquin River flows (see EC 
24 impact discussion under No ActionAlternative LLT). 

2 5 The export area of the Delta is ltsted on the state's CWA Section 303 (d) list as impaired due to 
2 6 elevated EC. Alternative 7 LLT would result in lower average EC levels relative to. existing conditions 
2 7 and the No Action Alten1ativeNT and,LL T and, thus, would not contribute to additional beneficial 
28 use impairment related to elevate~ EC in the SWP /CVP Export Seryice Areaswaters. 

29 CEQA Conclusion: Relative to existing conditions, Alternative 75LLT would not result in any 
3 0 substaniial increases in long-term average EC levels upstream of the Delta or in the SWP /CVP 
31 Export Service Areas. In the Delta region, Alternative 7 LL T woUld result in an increase in the 
32 frequencywith which Bay-Delta WQCP EC objectives are exceeded in the San Joaquin River at San 
3 3 Andreas Landing (agricultural objective; 2% increase) a:Q:.d.. Brartdt Bridge (agricultural objective; 1% 
34 increase) in the southern Delta, and Prisoners Point (fish and wildlife objective; 29% increase) in 
35 the interior Delta for the entire period modeled (1976-1991). The increased frequency of 
3 6 exceedance of the fish and wildlife objective at Prisoners Point could contribute to adverse effects on 
3 7 aquatic life. Because EC is not bioaccumulative, the increases in long-term average EC levels would 
38 not directly cause bioaccumulative problems in aquatic life or humans. The southern Delta is Clean 
39 Water Act section 303(d) listed for elevated EC and the increased frequency of exceedance of EC 
40 objectives that would occur in this region of the Delta could make beneficial use impairment 
41 measurably worse. This impact is considered to be potentially significant. 

42 Further, relative to existing conditions, Alternative 7 LLT would result in substantial increases in 
43 long-term average EC during the months of October through May in Suisun Marsh, such that EC 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-404 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00404 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 

11 
12 

13 

14 
15 

16 
17 
18 

19 
20 

21 

22 
23 

24 

25 
26 

27 

28 
29 
30 
31 

32 
33 
34 

35 
36 
37 
38 

Water Quality 

levels would be double that relative to existing conditions. The increases in long-term average EC 
levels that would occur in Suisun Marsh could further degrade existing EC levels and thus contribute 
additionally to adverse effects on the fish and wildlife beneficial uses. Because EC is not 
bioaccumulative, the increases in long-term average EC levels would not directly cause 
bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section 303(d) listed for 
elevated EC and the increases in long-term average EC that would occur in the marsh could make 
beneficial use impairment measurably worse. This impact is considered to be potentially significant. 

While Mitigation Measure WQ-11 (see Alternative 1A) may reduce these impacts, the feasibility and 
effectiveness of this mitigation measures is uncertain. Therefore, the available mitigation would not 
necessarily reduce the impact to a level that would be less than significant. 

Mitigation Measure WQ-11: Reduce, avoid, and compensate for re~uced water quality 
conditions 

Please see Mitigation Measure WQ-11 under Impact WQ-11 in the discussion of Alternative 1A. 

Impact WQ-12: Effects on electrical conductivity resulting {rom implementation of CM2-
CM22 

Effects of CM2-CM22 on EC under Alternative _7LLT are the same astlYose discussed for Alternative 
1A LLT. There would be no adverse effect. Under CEQA, this impact would be considered less than 
significant. No mitigation is required. 

Impact WQ-13: Effects on mercury concentrations resulting from facilities operations and 
maintenance (CM1) 

[Note to Lead Agencies: Thfs.assessmentis in preparation]. 

Impact WQ-14: Effects on mercury concentrations resulting from implementationof CM2-
CM22 

[Note to Lead Agencies: This assessment is in preparation]. 

Impact WQ~15: Efftzcts on rifttate concentrations resulting from facilities operations and 
maintenance {GMt) 

Upstream oJthe Delta 

For the same reasons stated for the No Action AlternativeLLT, Alternative 7 LLT would have 
negligible, if any, impact on nitrate concentrations in the rivers and reservoirs upstream of the Delta 
in the Sacramento River watershed relative to existing conditions and the No Action Alternative NT 
and LLT. 

Under Alternative 7 LLT, modeling indicates that long-term annual average flows on the San Joaquin 
River would decrease by an estimated 6%, relative to existing conditions, 5% relative to No Action 
NT, and would remain virtually the same relative to No Action LL T ( crossreference to Modeling Data 
Appendix, CALSIM Flow Data for Vernalis). Given these relatively small decreases in flows and the 
weak correlation between nitrate and flows in the San Joaquin River (see Nitrate Appendix J Figure 
2), it is expected that nitrate concentrations in the San Joaquin River will be minimally affected, if at 
all, by changes in flow rates under Alternative 7 LLT. 
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Water Quality 

1 Any negligible changes in nitrate-N concentrations that may occur in the water bodies of the affected 
2 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
3 extentthat would adversely affect any beneficial uses or substantially degrade the quality of these 
4 water bodies, with regards to nitrate. 

5 Delta 

6 Results of the mixing calculations indicate that under Alternative 7 LL T, relative to existing 
7 conditions, No Action NT, and No Action LLT, nitrate concentrations throughout the Delta are 
8 anticipated to remain low ( <1.4 mg/L-N) relative to adopted objectives (Nitrate Appendix J Table 25 
9 and 26). Long-term average nitrate concentrations are anticipated to increase at most locations in 

10 the Delta. The increase would be greatest at Franks Tract, Old River at Rock Slough, and Contra 
11 Costa Pumping Plant #1 (all >85% increase). Long-term average concentrations were estimated to 
12 increase to 0.67, 1.04 and 1.10 mg/L-N for Franks Tract, Old River at RockSli::n~gh, apd Contra Costa 
13 Pumping Plant# 1, respectively, due primarily to increased San J oaquil). River water percentage at 
14 these locations (see Fingerprinting Appendix D). Although changes at specific Delta locations and for 
15 specific months may be substantial on a relative basis, the absolutet:oncent:ration of nitrate in Delta 
16 waters would remain low ( <1.4 mg/L-N) in relation to the drinking,water MCL of 10 mg/L-N, as well 
17 as all other thresholds identified in Table XX. No additional exceedancesof the M CL are anticipated 
18 at any location (Nitrate Appendix} Table 25). On a monthly averageba.sfs and on a long term annual 
19 average basis, for all modeled years and for the drought.period (i 987-1991) only, use of assimilative 
20 capacity available under existing conditions, No Action NT;~and No Action LLT, relative to the 
21 drinking water MCL of 10 mg/L-N, was up to approximately 13% at Old River at Rock Slough and 
22 Contra Costa Pumping Plant #1, and averaged approximately 6% on a long-term average 
2 3 basis(Nitrate Appendix J Table 27). Similarly, the use of available assimilative capacity at Franks 
24 Tract was up to approximately6%, and averaged 3% over the long term. The concentrations 
2 5 estimated for these locatiolrs would not increase the likelihood of exceeding the.lO mg/L-N MCL, 
2 6 nor would they increase the risk for adverse effects to beneficial uses. At all other locations, use of 
2 7 assimilative capacity was neg!ig'ible ( <5%) (Nitrate Appendix J Table 27). ··· 

28 Nitrate concentrations Will likely be higher than the modeling result~indfcate in certain locations, 
29 including: (1) in the Sacramento River between Freeport and Mallard Isla.nd'and other areas in the 
3 0 Delta downstream of Freeportthat are influenced by Sacramento River water, the increase 
31 becoming greater with, increasing distance downstream., due to conversion of ammonia from the 
3 2 SRWTP db;; charge at Freeport (under existing conditions and No Action Alternative NT only, since 
3 3 upgrades to SRWTP that substantially reduce ammonia concentrations in the Sacramento River 
3 4 downstream of..Freeport are assumed in the LL T; see the.Ammonia section of this chapter for further 
3 5 discussion); (2) immediately downstream of wastewatert'reatl"Uent plants that practice nitrification, 
3 6 but not denitrification (e.g., City of Rio Vista Beach WWTF, Town of Discovery Bay WWTF, City of 
3 7 Stockton RWCF). 

38 The effect of (1) (above) is expected to be small, on the order of 1 mg/L nitrate as Nor less in the 
39 existing conditions and No Action Alternative NT. This is because the existing increase appears to be 
40 from approximately 0.1 mg/L-N to approximately 0.4-0.5 mg/L-N over this reach, due to 
41 approximately a 1:1 conversion of ammonia-N to nitrate-N (CVWQCB 2010:32). Because this nitrate 
42 is assumed not to be generated under Alternative 7 LLT, average concentrations would be expected 
43 to decrease under Alternative 7 LL Tin this reach of the Sacramento River relative to existing 
44 conditions and the No Action Alternative NT. Regarding number (2) (above), for all such facilities in 
45 the Delta, the Regional Water Boards have issued NPDES permits that allow discharge of wastewater 

Bay Delta Conservation Plan 
EIR/EIS 

Administrative Draft 
8-406 

February 2012 
ICF 00674.11 

ED_000733_DD_NSF _00018671-00406 



Note to Reader: This is a preliminary draft prepared by the BDCP EIR/EIS consultants and is based on partial information/data. It has not been reviewed or approved by the Lead Agencies 

and does not reflect the Lead Agencies' or Consultant's opinion that it is adequate for meeting the requirements of CEQA or NEPA. This document is expected to go through several 

revisions prior to being released for formal public review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of the revised 

version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

Water Quality 

containing nitrate into the Delta, and under these permits, the State has determined that no 
beneficial uses are adversely affected by the discharge, and that the discharger's use of available 
assimilative capacity of the water body is acceptable. When dilution is necessary in order for the 
discharge to be in compliance with the Basin Plans (which incorporate the 10 mg/L-N MCL by 
reference), not all of the assimilative capacity of the receiving water is granted to the discharger. 
Thus, limited decreases in flows are not anticipated to result in systemic exceedances of the M CLs by 
these POTWs. Furthermore, NPDES permits are renewed on a 5-year basis, and thus, if under 
changes in flows, dilution was no longer sufficient to maintain nitrate below the MCL in the receiving 
water, the NPDES permit renewal process would address such cases. 

Therefore, any increases in nitrate-N concentrations that may occur at certain locations within the 
Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
beneficial uses or substantially degrade the water quality at these locations, with regards to nitrate. 

SWP/CVP Export Service Areas 

Assessment of effects of nitrate in the SWP and CVP Export Service Areas is based on effects on 
nitrate-Nat the Banks and Jones pumping plants. 

Results of the mixing calculations indicate that under Alternative 7 LLT, relative to existing 
conditions, No Action NT, and No Action LLT, nitrate concentrations at Banks and Jones pumping 
plants are anticipated to decrease on a long-term averageannual basis (Nitrate Appendix J Table 25 
and 26). During the late summer, particularly in thedrought period assessed, concentrations are 
expected to increase substantially on a relative bi:lsis (i.e,~ >50%), but the absolute value of these 
changes (i.e., in mg/L-N) is small. AdditionalLy, given the many factors that contribute to potential 
algal blooms in the SWP and CVP canals _within the Export Service Area, and the lack of studies that 
have shown a direct relationship between nutrient concentrations in the canals and reservoirs and 
problematic algal blooms hi thesewaterbodies, there is no basis to conclude that these small (i.e., 
generally <0.3 mg/L-N), seasCifl~l inot:~ases in nitrate concentrations would increase the P,otential 
for problem algal blooms in th~SWP and .. CVP Export Service Area. No additional exceeda:pces of the 
MCL are anticipated (Nitrate Appendix J Table 25). On a monthly average basis (lnd on a long term 
annual average basi~, for all modeled years and for the drought period (19871 991) only, use of 
assimilative capacity available unger existing conditions and No Action NT, relative to the 10 mg/L
N MCL, was negligible for both Banks and Jones pumping plants fNitrate Appendix J Table 27). 

Any increases in nitrate•l'>J concentrations that maybccur in water exported via Banks and Jones 
pumping plilnts are not e~pected to result in an adverse effects to beneficial uses or substantially 
degrade the quality of exported water, with regards to nitrate. 

CEQA Conclusion: This alternative is not expected to cause additional exceedance of applicable 
water quality objectives/ criteria by frequency, magnitude, and geographic extent that would cause 
adverse effects on any beneficial uses of waters in the affected environment. No long-term water 
quality degradation is expected to occur such that exceedance of criteria is more likely or such that 
there is an increased risk of adverse impacts to beneficial uses. Nitrate is not 303(d) listed within 
the affected environment and thus any increases than may occur in some areas and months would 
not make any existing nitrate-related impairment measurably worse because no such impairments 
currently exist. Because nitrate is not bioaccumulative, increases that may occur in some areas and 
months would not bioaccumulate to greater levels in aquatic organisms that would, in turn, pose 
substantial health risks to fish, wildlife, or humans. This impact is considered to be less than 
significant. No mitigation is required. 
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1 Impact WQ-16: Effects on nitrate concentrations resulting from implementation of CM2-23 

2 Effects of CM2-23 on nitrate under Alternative 7 LLT are the same as those discussed for Alternative 
3 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

4 Impact WQ-17: Effects on dissolved organic carbon concentrations resulting from facilities 
5 operations and maintenance (CM1) 

6 Upstream of the Delta 

7 Under Alternative 7 LL T, there would be no substantial change to the sources of DOC within the 
8 watersheds upstream of the Delta. Moreover, long-term average flow and DOC levels in the 
9 Sacramento River at Hood and San Joaquin River at Vernalis are poorly correlated. Thu3::hanges in 

10 system operations and resulting reservoir storage levels and river flows would not be expected to 
11 cause a substantial long-term change in DOC concentrations in the water bodies upstream of the 
12 Delta. Any negligible changes in DOC levels in water bodies upstreamofthe Delta under Alternative 
13 7 LL T, relative to existing conditions and the No Action Alternative NT andLL T, would not be of 
14 sufficient frequency, magnitude and geographic extent that wo'?ld adversely affect any beneficial 
15 uses or substantially degrade the quality of these water bodies, with regards to DOC. 

16 Delta 

17 Under Alternative 7 LLT, the geographic extent of effectspertaining to long-term average DOC 
18 concentrations in the Delta would be similar to that previously described for Alternative 1A LL T, 
19 although the magnitude of predicted long-term increase a]ld relative frequency of concentration 
2 0 threshold exceedances would be substantially greater: Modeled effects would be greatest at Franks 
21 Tract, Rock Slough, and ContraCosta PPNo. 1:, where for the 16-year hydrologic period and the 
22 modeled drought period, long-term avera~e concentration increases ranging from 0.7-1.1 mg/L 
2 3 would be predicted ( ::::;30% net increase), resulting in long-term average DOC concentrations greater 
24 than 4 mg/L at Rock Slough and Contra(;ostaPP No.1 (Appendix 8K, DOC,Table 8). 'tncreases in 
2 5 long-term average concentra:tionswould correspond to more frequent concenfration threshold 
2 6 exceedances, with the greatest change occurring at Rock Slough and tontr<lCosta PP No. 1locations. 
2 7 For Rock Slough, long-term average DOC concentrations exceeding 3 mgfL would increase from 
28 52% und7rexisting conditionsto85% under the Alternative 7LLT (an ing~ase from 47% to 82% 
2 9 for the tlrought period), and concentrations exceeding 4 mg/L would increase from 30% to 4 7% 
30 (32% to 57% for the drought period). For Contra Costa PP No.1, l~rtg--term average DOC 
31 concentrations exceeding 3 mg/L would increase from 52% under existing conditions to 85% under 
3 2 Alternative 7 LLT. ( 45% to 88% for the drought period), and concentrations exceeding 4 mg/L 
33 would increase from 32% to 52% (35% to 58% for the drQ:ughfperiod). Relative change in 
3 4 frequency of threshold exceedance for other assessment locations would be similar or less. 

35 In comparison, Alternative 7 LLT relative to the No Action Alternative NT and No Action Alternative 
3 6 LL T would generally result in a similar magnitude of change to that discussed for the comparison to 
37 existing conditions. Maximum increases of 0.7-1.1 mg/L DOC (i.e., ::::;31 %) would be predicted at 
38 Franks Tract, Rock Slough, and Contra Costa PP No.1 relative to No Action Alternative NT, while 
39 maximum increases at these locations would be slightly less (i.e., between 0.7-0.9 mg/L, ::::;26%) 
40 when compared to No Action Alternative LLT (Appendix 8K, DOC Table 8). Threshold concentration 
41 exceedance frequency trends would also be similar to that discussed for the existing condition 
42 comparison, with exception to the predicted 4 mg/L exceedance frequency at Buckley Cove. In 
43 comparison to the No Action Alternative NT, the frequency which long-term average DOC 
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Water Quality 

concentrations exceeded 4 mg/L at Buckley Cove would increase from 23% to 33% (37% to 57% for 
the modeled drought period), with slightly smaller increases when comparing to No Action 
Alternative LL T. 

The increases in long-term average DOC concentrations estimated to occur at Franks Tract, Rock 
Slough, and Contra Costa PP No. 1 are considered substantial and could potentially trigger 
significant changes in drinking water treatment plant design or operations. In particular, assessment 
locations at Rock Slough and Contra Costa PP No.1 represent municipal intakes servicing existing 
drinking water treatment plants. Under Alternative 7, drinking water treatment plants obtaining 
water from these interior Delta locations would likely need to upgrade existing treatment systems in 
order to achieve EPA Stage 1 Disinfectants and Disinfection Byproduct Rule action thresholds. While 
treatment technologies sufficient to achieve the necessary DOC removals exist, implementation of 
such technologies would likely require substantial investment in new or modified infrastructure. 

Relative to existing, No Action Alternative NT, and No Action AlternativeLL T cdnd,i~ions, Alternative 
7 LLT would lead to predicted improvements in long-term average DOCconcentrations at Barker 
Slough, Banks and Jones pumping plants. Predicted long-term average DOC concentrations at Barker 
Slough would decrease 0.1-0.2 mg/L, while long-term average DOC concentrations at Banks and 
Jones would decrease as much as 1.0-1.3 mg/L, depending on baseline conditions comparison and 
modeling period. 

SWP/CVP Export Service Areas 

Under Alternative 7 LL T, modeled long-term average l'>Oc corrcentrations would decrease at Banks 
and Jones pumping plants for both the modeled 16-year hydrologic period and the modeled drought 
period. Modeled decreases would gen~rally b~ similirr between existing conditions, No Action 
Alternative NT, and No Action Alternafiv~ LL T. Relative to existing conditipns, lon,g-term average 
DOC concentrations at BankS "Yould be predicted to decrease by 1.1 mg/L (1.3t;ng/L during drought 
period) (Appendix 8K, DOC Table 8). At Jones,long-term average DOC conc¢lifrations would be 
predicted to decrease by 1.0mg/L (1.2 rrlg/L during drought period). Suchsi.tbstantial improvement 
in long-term average DOC concentrations would include fewer exceedances of concentration 
thresholds. Average DOC concentrations exceeding the 2 mg/L concentration threshold would 
decrease from 100% under existing conditions, No Action Alternative NT and No Action Alternative 
LLT to 67%at.Banksand 61% at Jones under Alternatiye 7 (60% and 57%, respectively during the 
drought period}, while t:oncentrations exceeding 4 mg/L would nearly be eliminated (i.e., ::::;15% 
exceedante frequency). Such modeled improvement would corresporrd to substantial improvement 
in Export Service Areas water quality, respective to DOC. 

Similar to the discussion pertaining to the No Action Alternative LLT, maintenance of SWP and CVP 
facilities under Alternative 7 LL T would not be expected to create new sources of DOC or contribute 
towards a substantial change in existing sources of DOC in the affected area. Maintenance activities 
would not be expected to cause any substantial change in long-term average DOC concentrations 
such that MUN beneficial uses, or any other beneficial use, would be adversely affected. 

CEQA Conclusion: Relative to existing conditions, Alternative 7 LLT operation and maintenance 
would not result in any substantial change in long-term average DOC concentration upstream of the 
Delta. Furthermore, under Alternative 7 LL T, water exported from the Delta to the SWP /CVP service 
area would be substantially improved relative to DOC. DOC is not bioaccumulative, therefore change 
in long-term average DOC concentrations would not directly cause bioaccumulative problems in 
aquatic life or humans. Additionally, DOC is not a constituent related to any 303 (d) listings. 
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Water Quality 

1 Nevertheless, new and modified conveyance facilities proposed under Alternative 7 LLT would 
2 result in a substantial increase in long-term average DOC concentrations (i.e., 0.7-1.1 mg/L, 
3 equivalent to ::::;30% relative increase) at Franks Tract, Rock Slough, and Contra Costa PP No.1. In 
4 particular, under Alternative 7 LL T, model predicted long-term average DOC concentrations would 
5 be greater than 4 mg/L at Rock Slough and Contra Costa PP No.1 with commensurate substantial 
6 increases in the frequency with which average DOC concentrations exceed 2, 3, and 4 mg/L levels. 
7 Drinking water treatment plants obtaining water from these interior Delta locations would likely 
8 need to upgrade existing treatment systems in order to achieve EPA Stage 1 Disinfectants and 
9 Disinfection Byproduct Rule action thresholds. Therefore, such a magnitude change in long-term 

10 average DOC concentrations would represent a substantially increased risk for adverse effects on 
11 existing MUN beneficial uses at Rock Slough and Contra Costa PP No. 1 should ~uch treatment 
12 upgrades not be undertaken. The impact is considered significant and mitigation is required. While 
13 Mitigation Measure WQ-17 is available to partially reduce this impact of DOC, the feasibility and 
14 effectiveness of this mitigation measures is uncertain and therefore it is not known-if its 
15 implementation would reduce the identified impact to a level that would be less than significant. 

16 Mitigation Measure WQ-17: 

17 To reduce the effect of CM1 operations on increased.IJOC condentratjohs specifically predicted 
18 to occur at municipal water purveyors obtaining raw SOUlt<?e waterthrough south Delta intakes 
19 at Rock Slough and those associated with Contra Cos~a PP No.1, DWR and Reclamation shall 
2 0 coordinate with the purveyors to identify the means to compensate for increases in long-term 
21 average DOC concentrations. DWR and Reclamations hall Implement any combination of 
22 measures sufficient to maintaining DBP concentrations at existing levels (i.e., as system-wide 
2 3 running annual average) in treated. drinking water of affected water purveyors. Such actions 
24 may include, but not be limited to;providing monetary compensationsufficientto: 1) upgrade 
2 5 and maintain adequate drinking water treatment systems, 2) develop or obtcain replacement 
2 6 surface water supplies from otherWaterrfghts holders, 3) develop replacement:groundwater 
2 7 supplies, or 4) physica1ly route a portton of the water diverted from the SaGramento River 
28 through the associated neli\tconveyance pipelines/tunnel to affected purveyors. 

2 9 Impact WQ-18: Effects ondiss()lved organic carbon concentrations resultipg from 
3 0 implementation ofCM2- CM22 

31 Conservation cmnponehts. under Alternative 7 would be similar to those under Alternative 1A, but 
32 40 linear miles rather than 20 linear miles of chann'elmargin habitat would be enhanced, and 
3 3 20,000 acres rather than 10,000 acres of seasonally inundated t!oodplain would be restored. Effects 
34 on DOC resultingfrom the implementation of CM2-CM22 woulO be similar to that previously 
3 5 discussed for Alternative 1A LL T, except that the increased linear miles of channel margin habitat 
3 6 enhancement and increased acreage of seasonally inundated floodplain would increase the overall 
3 7 Alternative 7 DOC loading to the Delta. In total, conservation measures CM4-CM7 and CM10 could 
38 contribute substantial amounts of DOC to raw drinking water supplies, largely depending on final 
39 design and operational criteria for the related restoration activities. Substantially increased long-
40 term average DOC in raw water supplies could lead to a need for treatment plant upgrades in order 
41 to appropriately manage DBP formation in treated drinking water. This potential for future DOC 
42 increases would lead to substantially greater associated risk oflong-term adverse effects on the 
43 MUN beneficial use. 
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Water Quality 

1 CEQA Conclusion: Effects of CM4-CM7 and CM10 on DOC under Alternative 7 LLT are similar to, and 
2 possibly greater than, those discussed for Alternative 1A LLT. Similar to the discussion for 
3 Alternative 1A, this impact is considered to be significant. It is uncertain whether implementation of 
4 Mitigation Measure WQ-18 would reduce identified impacts to a less than significant level. Hence, 
5 this impact could remain significant after mitigation. 

6 Mitigation Measure WQ-18: Design wetland and riparian habitat features to minimize 
7 effects on municipal intakes 

8 Please see Mitigation Measure WQ-18 under Impact WQ-18 in the discussion of Alternative 1A. 

9 Impact WQ-19: Effects on pathogens resulting from facilities operations and maintenance 

10 Effects of CM 1 on pathogens under Alternative 7 are the same as those dist:ussed for Alternative 1A 
11 LL T. This impact is considered to be less than significant. No mitigation is requirep.. 

12 Impact WQ-20: Effects on pathogens resulting from implementation of CM2-CM22 

13 Effects of CM2-CM22on pathogens under Alternative 7 are the same as those discussed for 
14 Alternative 1A LLT. This impact is considered to be less than significant, No mitigation is required. 

15 ImpactWQ-21: Effects on pesticide concentrations resulting from facilities operations and 
16 maintenance (CM1) 

1 7 Upstream of the Delta 

18 For the same reasons stated forthe No . .Action.Alternative LLT, under Alternative 7 LLT no specific 
19 operations or maintenance activity of th~ SWP or CVP would substantially ddve a change in 
2 0 pesticide use, and thus pestiCide sources would remain unaffected upstream ofthe Delta. 
21 Nevertheless, changes in the tin'iing and magnitude of reservoir releases could have an effect on 
2 2 available dilution capacity ahmg river segments such as the Sacramento, Feather, American, and San 
23 Joaquin Rivers. 

2 4 Under Alternative 7 LL T, winter (November -March) and summer (April- Octaper) season average 
25 flow rates.on the Sacramento River at Freeport, American Riverat Nimbus, Feather River at 
2 6 Thermalito and the SanJ oaquin River at Vernalis would change. Relative to existing condition, No 
2 7 Action Alternative NT and No Action Alternative LLT, seasonal average flow rates on the Sacramento 
28 would decrease no more than 5% during the summer and 4% during the winter relative to existing 
29 conditions (Appendix 8L, Seasonal average flows Tables 1-4). Onthe Feather River, average flow 
3 0 rates would decrease no more than 5% during the summer, out would increase as much as 14% in 
31 the winter. American River average flow rates would decrease by as much as 15% in the summer 
32 but would increase by as much as 9% in the winter. Seasonal average flow rates on the San Joaquin 
33 River would decrease by as much as 12% in the summer, but increase by as much as 3% in the 
34 winter. For the same reasons stated for the No Action Alternative LLT, decreased seasonal average 
3 5 flow of ::::;15% is not considered to be of sufficient magnitude to substantially increase pesticide 
3 6 concentrations or alter the long-term risk of pesticide-related toxicity to aquatic life, nor adversely 
3 7 affect other beneficial uses of water bodies upstream of the Delta. 
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Water Quality 

Delta 

Sources of diuron, OP and pyrethroid insecticides to the Plan Area include direct input of surface 
runoff from in-Delta agriculture and Delta urbanized areas as well inputs from rivers upstream of 
the Delta. Similar to Upstream of the Delta, CVP /SWP operations would not affect these sources. 

Under Alternative 7 LL T, the distribution and mixing of Delta source waters would change. Percent 
change in monthly average source water fraction were evaluated for the modeled 16-year (1976-
1991) hydrologic period and a representative drought period (1987 -1991 ), with special attention 
given to changes in San Joaquin River, Sacramento River and Delta Agriculture sources water 
fractions. Relative to existing conditions, under Alternative 7 LLT modeled San Joaquin River 
fractions would increase greater than 10% at Franks Tract, Rock Slough, Contra Costa PP No. 1, and 
the San Joaquin River at Antioch (Appendix 8D, Source Water Fingerprinting). AtAntioch, San 
Joaquin River source water fractions when modeled for the 16-year hydrologic period would 
increase by 11-14% from November through May (no increase >10% for the modeled drought 
period). While this change at Antioch is not considered substantial, changes in San Joaquin River 
source water fraction in the Delta interior would be considerable. At Franks Tract, San Joaquin River 
source water fractions would increase between 18-28% for October through June (12-25% for 
November through June of the modeled drought period). Changes at Rock Slough and Contra Costa 
PP No.1 would be very similar, where modeled San JoaquinRiver source water fractions would 
increase from 2 7-71% (11-70% for the modeled drought period) for October through June. Relative 
to existing conditions, there would be no modeled increases in Sacramento River fractions greater 
than 16% (with exception to Banks and Jones which'are. disCU§ised below) and Delta agricultural 
fractions greater than 6%. Increases in San Joaquin River source water fraction at Franks Tract, 
Rock Slough, and Contra Costa PP NO.1 would primarily balance through decreases in Sacramento 
River water, and as a resulttheSan Joaquin Riv~rwould account for greaterth~n 50% of the total 
source water volume at Frcanks Tract between March through May (<50% for allmonths during the 
modeled drought period), anilwoufd be 50%! and as much as 81% duringNoverriber through May at 
Rock Slough and Contra Costa PPNo. lfor both the modeled drought and i6-year hydrologic 
periods. While the source water and potential pesticide related toxicity co-occurrence predictions 
do not mean adverse effect would occur, such considerable modeled-Increases in early summer 
source water fra~tion at Franks Tl!'a'ct and winter and summer source water fractions at Rock Slough 
and Cont.('a: posta PI!) No. 1 couldsubstantially alter the long-term risk of pesticide-related toxicity to 
aquatic life, given the apparent greater incidence of pesticjdes irt the San Joaquin River. 

When compared to No Action Alternative NT andNoAction Alternative LLT, changes in source 
water fractions would be similar in season, geographft extent, and magnitude to those discussed for 
existing conditions with exception to Buckley Cove during themodeled drought period. At Buckley 
Cove, modeled drought period San Joaquin River fractions would increase 15% in July and 14% in 
August when compared to No Action Alternative LLT (Appendix 8D, Source Water Fingerprinting). 
These increases would primarily balance through decreases in Sacramento River water and eastside 
tributary waters. Nevertheless, the San Joaquin River at Buckley Cove during the modeled drought 
period would only account for 36% of the total source water volume in July and 26% in August. 
These changes at Buckley Cove are not considered substantial, however, as discussed for existing 
conditions, under No Action Alternative NT and No Action Alternative LLT the similar magnitude 
change at Franks Tract, Rock Slough, and Contra Costa PP No.1 would be considered substantial and 
could substantially the long-term risk of pesticide-related toxicity to aquatic life. 
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Water Quality 

These predicted adverse effects on pesticides relative to existing conditions, No Action Alternative 
NT, and No Action Alternative LL T fundamentally assume that the present pattern of pesticide 
incidence in surface water will occur at similar levels into the future. In reality, however, the 
makeup and character of the pesticide use market in the late long-term (i.e., the year 2060) will not 
be exactly as it istoday. Current use of chlorpyrifos and diazinon is on the decline with their 
replacement by pyrethroids on the rise, yet in this assessment it is the apparent greater incidence of 
diazinon and chlorpyrifos on the San Joaquin River that serves as the basis for concluding that 
substantially increased San Joaquin River source water fraction would correspond to an increased 
risk of pesticide-related toxicity to aquatic life. By 2060, however, alternatives pesticides, such as 
neonicitinoids and biologicals, will likely be a more substantial contributing part of the existing mix 
of pesticides, and perhaps more prominent. The trend in the development of future-use pesticides is 
towards reduced risk pesticides, including more biopesticides, with greater targeted specificity, 
fewer residues, and lower overall non-target toxicity. By 2060 existing chlorpyrifos and diazinon 
TMDLs for the Sacramento and San Joaquin Rivers will have been in effect for more dpn 50 years. 
Moreover, it is reasonable to expect that CWA section 303 (d) listings and future additional listings 
will have developed TMDLs by 2060. To the extent these existingandfutur~ TMDL's address current 
and future-use pesticides, a greater degree of pesticide related ~ource~ontrolcan be anticipated. 
Nevertheless, forecasting whether these various efforts will ultimately be~uccessful at resolving 
current pesticide related impairments requires consideral::ift€specul~tion. While the fundamental 
assumptions that have guided this assessmentaf pestieides may be s~mewhat altered by 2 060, 
these assumptions are informed by actual studies and m6nitoring data collected from the recent 
past and, therefore, judging project alternative effects in the future remain most accurate through 
use of these informed assumptions rather than based on assumptions founded upon future 
speculative conditions. 

SWP/CVP Export Service A,-,as 

Assessment of effects in SWP/CVP Export Service Areas is based on effects seen in the. Plan Area at 
the Banks and Jones pumping plants. Under Alternative 7 LLT, Sacramento River source,~ater 
fractions would increasesubstantia:llyat both Banks and Jones pumping plants relative to existing 
conditions, No ActiQn,Alt~rnative NT and No Action Alternative LLT{Appe:Udix 80, Source Water 
Fingerprinting). At Banks pumping plant, Sacramento source water fractions would generally 
increaseJrom 27-79% for October through June (13-32%for De,cemberthrough March of the 
modeled drought period) and at Jones pumping plant Sacramentosource water fractions would 
generally increase from 43-96% for October throu~h June (37 ..i89% for October through June of the 
modeled drought period). These increases in Sacramento sourcewater fraction would primarily 
balancethroughe9uivalent decreases in San Joaquin Riv~r water. Based on the general observation 
that San Joaquin River, in comparison to the Sacramento Riv.er, is a greater contributor of OP 
insecticides in terms of greater frequency of incidence and presence at concentrations exceeding 
water quality benchmarks, modeled increases in Sacramento River fraction at Banks and Jones 
would generally represent an improvement in export water quality respective to pesticides. 

CEQA Conclusion: Relative to existing conditions, the Alternative 7 LL T would not result in any 
substantial change in long-term average pesticide concentration or result in substantial increase in 
the anticipated frequency with which long-term average pesticide concentrations would exceed 
aquatic life toxicity thresholds or other beneficial use effect thresholds upstream of the Delta or the 
SWP /CVP service area. Numerous pesticides are currently used throughoutthe affected 
environment, and while some of these pesticides may be bioaccumulative, those present-use 
pesticides for which there is sufficient evidence for their presence in waters affected by SWP and 
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Water Quality 

1 CVP operations (i.e., diazinon, chlorpyrifos, diuron, and pyrethroids) are not considered 
2 bioaccumulative, and thus changes in their concentrations would not directly cause bioaccumulative 
3 problems in aquatic life or humans. Furthermore, while there are numerous 303(d) listings 
4 throughout the affected environment that name pesticides as the cause for beneficial use 
5 impairment, the modeled changes in upstream river flows and Delta source water fractions would 
6 not be expected to make any of these beneficial use impairments measurably worse, with principal 
7 exception to locations in the Delta that would receive a substantially greater fraction San Joaquin 
8 River water under Alternative 7. Long-term average San Joaquin River source water fractions at 
9 Franks Tract, Rock Slough and Contra Costa PP No. 1locations would change considerably for some 

10 months such that the long-term risk of pesticide-related toxicity to aquatic life could substantially 
11 increase. Additionally, the potential for increased incidence of pesticide relatedtoxicity could 
12 include pesticides such as chlorpyrifos and diazinon for which existing 303 (d) listings exist for the 
13 Delta, and thus existing beneficial use impairment could be made discernibly worse. The impact is 
14 considered to be significant and unavoidable. There is no feasible mitigation available to reduce the 
15 effect of this significant impact. 

16 Impact WQ-22: Effects on pesticide concentrations resulting front implementation of CM2-
17 CM22 

18 Conservation components under Alternative 7 \¥Ould be similar to tl'Iose under Alternative 1A, but 
19 40 linear miles rather than 20 linear miles of channel margin habitat would be enhanced, and 
2 0 20,000 acres rather than 10,000 acres of seasonallyinundated floodplain would be restored. Effects 
21 on pesticides resulting from the implementation of CM2-CM22would be similar to that previously 
2 2 discussed for Alternative 1A LL T. In sum.Q1ary, CM13 proposes the use of herbicides to control 
2 3 invasive aquatic vegetation around habi~at re!!toratidrt;sites. Herbicides directly applied to water 
24 could include adverse effects onnon-target aquatic life, such as aquatic invertebrates and beneficial 
2 5 aquatic plants. As such, aquatic life toxicity objectives could be exceeded with !!Ufficient frequency 
2 6 and magnitude such that benefii.::ial ti'ses would be impacted. 

2 7 CEQA Conclusion: Effects ofCM2-Cl\422on pesticides under Alternative.? LL tare the si~flar as 
2 8 those discussed for AltenJ.ative 1A LLT. Potential environmental effects related only to CM13 are 
29 considered to be sigrlificarit. Mitigfttion is required. While Mitigation Me~sure WQ-22 is available to 
3 0 partially reduce this jmpactof pesticides, no feasible mitigatio:n is available tb.at would reduce it to a 
31 level that would be less than significant. 

3 2 Mitigation Measure WQ-22: Implement least toxic integrated pest management strategies 

33 Please see Mitigation Measure WQ-22 under ImpactWQ-22 in the discussion of Alternative 1A. 

3 4 Impact WQ-23: Effects on phosphorus concentrations resulting from facilities operations and 
35 maintenance (CM1) 

36 Effects of water facilities and operations (CM1) on phosphorus levels in water bodies of the affected 
3 7 environment under Alternative 3 LL T would be very similar (i.e., nearly the same) as those 
38 discussed for Alternative 1A LLT. Consequently, the environmental consequences to phosphorus 
3 9 levels discussed in detail for Alternative 1A LL T also adequately represent the effects under 
40 Alternative 3 LLT. Based on this finding, this impact is considered to be less than significant. No 
41 mitigation is required. 
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Water Quality 

Impact WQ-24: Effects on phosphorus concentrations resulting from implementation of CM2-
CM22 

Effects of CM2-23 on phosphorus levels in water bodies of the affected environment under 
Alternative 7 LLT would be very similar (i.e., nearly the same) as those discussed for Alternative 1A 
LLT. Consequently, the environmental consequences to phosphorus levels from implementing CM2-
CM22 discussed in detail for Alternative 1A LLT also adequately represent the effects of these same 
actions under Alternative 7 LLT. Based on this finding, this impact is considered to be less than 
significant. No mitigation is required. 

Impact WQ-25: Effects on selenium concentrations resulting from facilities operations and 
maintenance (CM1) 

[Note to Lead Agencies: This assessment is in preparation]. 

Impact WQ-26: Effects on selenium concentrations resulting from implementation of CM2-
CM22 

[Note to Lead Agencies: This assessment is in preparation]. 

ImpactWQ-27: Effects on trace metal concentratiq~resultingfrom facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Altetnative LLT, Alternative 7 LLT would result in 
negligible, and likely immeasurable, increases in trace metal concentrations in the rivers and 
reservoirs upstream oftheDelta, relative to existing conditions, No Action, NT an~ No Action LLT. 
Effects due to the operationand maintenance. of the conveyance facilities~re expected to be 
immeasurable, on an annual and long-t~rm average basis. As such, the Alternative 7 would not be 
expected to substantially in~reasethe frequency with which applicable Basin Plan objectives or CTR 
criteria would be exceeded in water lYQdies of the affected environmentlncated upstream of the 
Delta or substantially degrade the quality of these water bodies, with regard to trace metals. 

Delta 

For the same re<;tsons stated for the No Action Alternative LLi, Alt~rnative 7 LL T would not result in 
substantial increases in trace metal concentrations in the Delta relative to existing conditions, No 
Action NT, and No Action LLT. However, substantial ch:;[nges in source water fraction would occur in 
the south Delta (see Appendix D [editor: reference to Fingerprinting Appendix]). Throughout much 
of the south Delta, San Joaquin River water would replace Satramento River water, with the future 
trace metals profile largely reflecting that of the San Joaquin River. As discussed for the No Action 
Alternative, trace metal concentration profiles between the San Joaquin and Sacramento Rivers are 
very similar and currently meet Basin Plan objectives and CTR criteria. While the change in trace 
metal concentrations in the south Delta would likely be measurable, Alternative 7 would not be 
expected to substantially increase the frequency with which applicable Basin Plan objectives or CTR 
criteria would be exceeded in the Delta or substantially degrade the quality of Delta waters with 
regard to trace metals. 
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Water Quality 

1 SWP/CVP Export Service Areas 

2 For the same reasons stated for the No Action Alternative LLT, Alternative 7 LLT would not result in 
3 substantial increases in trace metal concentrations in the water exported from the Delta or diverted 
4 from the Sacramento River through the proposed conveyance facilities. As such, there is not 
5 expected to be substantial changes in trace metal concentrations in the SWP /CVP export service 
6 area waters under Alternative 7, relative to existing conditions, No Action NT, and No Action LLT. As 
7 such, Alternative 7 would not be expected to substantially increase the frequency with which 
8 applicable Basin Plan objectives or CTR criteria would be exceeded in the water bodies of the 
9 affected environment in the SWP and CVP Service Area or substantially degrade the quality of these 

10 water bodies, with regard to trace metals. 

11 CEQA Conclusion: There would be no substantial long-term increase in trace metal concentrations 
12 in the rivers and reservoirs upstream of the Delta, in the Delta Region, or tl:ie SWP/CVP export 
13 service area waters under Alternative 7 relative to existing conditions. As~such,thisalternative is 
14 not expected to cause additional exceedance of applicable water qualitj:objectives 13yfrequency, 
15 magnitude, and geographic extent that would cause adverse effe(i(son any beneficial uses of waters 
16 in the affected environment. Because trace metal concentrations are not expected to increase 
17 substantially, no long-term water quality degradation for trace metals is ~xpected to occur and, thus, 
18 no adverse effects to beneficial uses would occur. Furthermore, any negligible changes in long-term 
19 trace metal concentrations that may occur in water bodi~s of the affected environment would not be 
2 0 expected to make any existing beneficial use impairments measurably worse. The trace metals 
21 discussed in this assessment are not consideredbioaccumulative, and thus would not directly cause 
2 2 bioaccumulative problems in aquatic life or humans. This impact is considered to be less than 
23 significant. No mitigation is required. 

24 Impact WQ-28: Effects on trace metal concentrations resulting from Implementation of CM2-
25 CM22 

2 6 Conservation component~ unqer Alternative 7 would be similar to those under Alternative 1A, but 
2 7 40 linear miles rather than 2 0 linear roUes of channel margin habitat would be enhanced, and 
28 20,000 acres rather than 10,000 acres of seasonally inundated floodplain would be restored. Effects 
29 on trace metals resulting from the implementation of CM2-CM22 would be similar to that previously 
3 0 discussed for Alternative 1.A: Asthey pertain to trace rp.etals, iruplement~tion of CM2-CM2 2 would 
31 not be expected to adversely affect beneficial uses of the affected:e!lvironment or substantially 
3 2 degrade water quality with respect to trace metals. 

3 3 CEQA Conclusion: Implementation of CM2-CM22 under Alternative 7 would not cause substantial 
34 long-term increase in trace metal concentrations in the rivers and reservoirs upstream of the Delta, 
3 5 in the Delta Region, or the SWP /CVP export service area. As such, this alternative is not expected to 
3 6 cause additional exceedance of applicable water quality objectives by frequency, magnitude, and 
3 7 geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 
38 environment. Because trace metal concentrations are not expected to increase substantially, no 
39 long-term water quality degradation for trace metals is expected to occur and, thus, no adverse 
40 effects to beneficial uses would occur. Furthermore, any negligible changes in long-term trace metal 
41 concentrations that may occur throughout the affected environment would not be expected to make 
42 any existing beneficial use impairments measurably worse. The trace metals discussed in this 
43 assessment are not considered bioaccumulative, and thus would not directly cause bioaccumulative 
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Water Quality 

problems in aquatic life or humans. This impact is considered to be less than significant. No 
mitigation is required. 

Impact WQ-29: Effects on TSS and turbidity resulting from facilities operations and 
maintenance (CM1) 

Effects of CM1 on TSS and turbidity under Alternative 7 are the same as those discussed for 
Alternative 1A LL T. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-30: Effects on TSS and turbidity resulting from implementation of CM2-CM22 

Effects of CM2-CM22on TSS and turbidity under Alternative 7 are the same as those discussed for 
Alternative 1A LL T. This impact is considered to be less than significant. No mitigation is required. 

Impact WQ-31: Water quality impacts resulting from construction-related <tctivities for CM1-
CM22 implementation 

The conveyance features for CM 1 under Alternative 7 would be very similar to those discussed for 
Alternative 1A. The primary difference between Alternative 7 and Alternative 1A is that under 
Alternative 7, the fewer number of intakes would result in a reduced levelof construction activity. 
Additional construction activity also would occur to restore channel margin and seasonally 
inundated floodplain habitats. However, construction tethniques and locations of major features of 
the conveyance system within the Delta would be similar. The remainder of the facilities constructed 
under Alternative 7, including conservation IneasuresCM2-CM22, would be very similar to, or the 
same as, those to be constructed for Alternative 1A. 

The types and magnitude of potential construction-related water quality effects associated with 
implementation of conservation measures.CM1-CM22 under Alternative 7 would be very similar to 
the effects discussed for Alternative 1A LLT,and the effects anticipated withimpl'e"mentation of 
CM2-CM22 would be essentiallyid.entical. Nevertheless, the constructionofCM1 with the 
environmental commitments and agency permitted construction requirements and BMPs would 
result in the potential water quality effects being largely avoided and minimized. Tl:J.e specific 
environmental commitments that yvould be implemented under Alternative 7 w:ould be similar to 
those des5rrbed for Alternative 1A. Consequently, relative to existing conditions, Alternative 7 LL T 
would not be expected to cause exceedance of applica;ble water quality objectives/ criteria or 
substantial wat~t qualltydegradation with respect to constitu~ntsof concern, and thus would not 
adversely affect any beneficial uses upstream of the Delta, in tlie Delta, or in the SWP and CVP 
service area. 

CEQA Conclusion: Construction-related contaminant discharges would be temporary and 
intermittent in nature and would involve negligible, if any, discharges ofbioaccumulative or 303(d) 
listed constituents to water bodies of the affected environment. As such, construction activities 
would not contribute measurably to bioaccumulation of contaminants in organisms or humans or 
cause 303( d) impairments to be discernibly worse. Because environmental commitments would be 
implemented under Alternative 7 LLT for construction-related activities along with agency-issues 
permits that also contain construction requirements to protect water quality, the construction
related effects would not be expected to cause or contribute to a substantial increased frequency of 
exceedances of water quality objectives/criteria relative to existing conditions, or substantially 
degrade water quality with respect to the constituents of concern on a long-term average basis, and 
thus would not adversely affect any beneficial uses in water bodies upstream of the Delta, within the 
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Water Quality 

1 Delta, or in the SWP and CVP service area. Based on these findings, this impact is determined to be 
2 less than significant. No mitigation is required. 

3 

4 

8.3.4.13 Alternative 8- Dual Conveyance with Tunnel, Intakes 2, 3, and 5 
and Increased Delta Outflow (9,000 cfs; Operational Scenario F) 

5 [Note to Lead Agencies: Analysis in preparation.] 

6 Alternative 8 would convey up to 9,000 cfs of water from the north Delta to the south Delta through 
7 pipelines/tunnels from three screened intakes on the east bank of the Sacramento River between 
8 Clarksburg and Walnut Grove A new Byron Tract Forebay, adjacent to and south of Clifton Court 
9 Forebay, would be constructed which would provide water to the south Delta pumping plants. 

10 However, this would be an "isolated" conveyance, no longer involving operation of the existing SWP 
11 and CVP south Delta export facilities for Clifton Court forebay and Jones PuRlpingPlant. Water 
12 supply and conveyance operations would follow the guidelines describ~d as Scenario F, which 
13 includes fall X2. The alternative would provide up to 1.5 million acre-feet (mat) in increased Delta 
14 outflow. Conservation measures 2-23 (CM2-23) would be implemented under this alternative, and 
15 would be the same as those under Alternative 1A. See Chapter3 (Description of Alternatives) for 
16 additional details on Alternative 8. 

17 Impact WQ-1: Effects on ammonia concentrations resulting from facilities operations and 
18 maintenance (CM1) 

19 Upstream of the Delta 

20 For the same reasons stated for the No Action Alternative LLT, Alternative 8 LLT would have 
21 negligible, if any, effect on ammonia concentratio:n,s in the rivers and reservoits.upstream of the 
2 2 Delta relative to existing conditions and theN o Action Alternative NT and LL T. ~ny negligible 
2 3 increases in ammonia -N concentrations that could occur in the water bodies of the affected 
24 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
2 5 extent that would adversely affect any beneficial uses or substantially degrade the quality of these 
2 6 water bodies, with r;egard to ammonia. 

27 Delta 

28 SWP/CVPExport.Service Areas 

29 ImpactWQ-2:Effects on ammonia concentrations resulting from implementation ofCM2-
30 CM22 

31 [Note to Lead Agencies: This assessment is in preparation]. 

3 2 Impact WQ-3:Effects on boron concentrations resulting from facilities operations and 
33 maintenance (CM1) 

34 [Note to Lead Agencies: This assessment is in preparation]. 

3 5 Impact WQ-4: Effects on boron concentrations resulting from implementation of CM2-CM22 

3 6 [Note to Lead Agencies: This assessment is in preparation]. 
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Water Quality 

1 Impact WQ-5: Effects on bromide concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 [Note to Lead Agencies: This assessment is in preparation]. 

4 Upstream of the Delta 

5 Delta 

6 SWP/CVP Export Service Areas 

7 Impact WQ-6: Effects on bromide concentrations resulting from implementation of CM2-
8 CM22 

9 [Note to Lead Agencies: This assessment is in preparation]. 

10 Impact WQ-7: Effects on chloride concentrations resulting from facilities operations and 
11 maintenance (CM1) 

12 [Note to Lead Agencies: This assessment is in preparation]. 

13 Impact WQ-8: Effects on chloride concentrat!ons resulting from implementation of CM2-
14 CM22 

15 [Note to Lead Agencies: This assessment is in prepJJiatiolij. 

16 Impact WQ-9: Effects on dissolved o~gen resulting from facilities operations and 
17 maintenance (CM1) 

18 Effects of CM 1 on dissolvedoxygen under Alternative 8 are the same as thQse disuussed for 
19 Alternative 1A LLT. This impact is consideredto be less than significant No mitigation is required. 

20 ImpactWQ-10: Effects on dissolved oxygen resulting from implententationofCM2- CM22 

21 Effects of CM2-23 on dissolved ozygen under Alternative 8 are the same as those discussed for 
22 Alternative 1A LLT .. 'I'his impactis considered to be less than stgnificant;No ~itigation is required. 

2 3 ImpactWQ-11: EffectsQn electrical conductivity concentrationScresulting from facilities 
24 operations and maintenance (CM1) 

2 5 Impact WQ-12: Effects on electrical conductivity resulting from implementation of CM2-CM22 

26 Effects of CM2-CM22 on EC under Alternative 8 LLT are the same as those discussed for Alternative 
2 7 1A LL T. This impact is considered to be less than significant No mitigation is required. 

2 8 Impact WQ-13: Effects on mercury concentrations resulting from facilities operations and 
29 maintenance (CM1) 

3 0 [Note to Lead Agencies: This assessment is in preparation]. 
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1 Impact WQ-14: Effects on mercury concentrations resulting from implementation of CM2-
2 CM22 

3 [Note to Lead Agencies: This assessment is in preparation]. 

4 Impact WQ-15: Effects on nitrate concentrations resulting from facilities operations and 
5 maintenance (CM1) 

6 [Note to Lead Agencies: This assessment is in preparation]. 

7 Impact WQ-16: Effects on nitrate concentrations resulting from implementation of CM2-
8 CM22 

9 Impact WQ-17: Effects on dissolved organic carbon concentrations resulting from facilities 
10 operations and maintenance (CM1) 

11 [Note to Lead Agencies: This assessment is in preparation]. 

12 Impact WQ-18: Effects on dissolved organic carbon concentratiO:ns resulting from 
13 implementation of CM2- CM22 

14 [Note to Lead Agencies: This assessment is in preparation]. 

15 Impact WQ-19: Effects on pathogens resulting from facitities operations and maintenance 

16 Effects of CM 1 on pathogens under Alternative 8. are the same as those discussed for Alternative 1A 
17 LL T. This impact is considered to be less than signifiCa:Q.t. No mitigation is required. 

18 ImpactWQ-20: Effects ort.pathogens resulting from implementationofCM2.,.CM22 

19 Effects of CM2-CM22on pathogens underAlternative 8 are the same as those discussed for 
2 0 Alternative 1A LLT. This impact is considered to be less than significant No mitigation is required. 

21 Impact WQ-21: Effects nn pesticide concentrations resultingJrom facilities operations and 
2 2 maintenance (CM1) 

23 [NotetoLeadA:gencies:Thisassessmentis in preparaf:ion]. 

2 4 Impact WQ-22: Effects on pesticide concentrations resulting from implementation of CM2-
25 CM22 

2 6 [Note to Lead Agencies: This assessment is in preparation]. 

2 7 Impact WQ-23: Effects on phosphorus concentrations resulting from facilities operations and 
28 maintenance (CM1) 

29 [Note to Lead Agencies: This assessment is in preparation]. 

3 0 Impact WQ-24: Effects on phosphorus concentrations resulting from implementation of CM2-
31 CM22 

3 2 [Note to Lead Agencies: This assessment is in preparation]. 
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1 Impact WQ-25: Effects on selenium concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 [Note to Lead Agencies: This assessment is in preparation]. 

4 Impact WQ-26: Effects on selenium concentrations resulting from implementation of CM2-
5 CM22 

6 [Note to Lead Agencies: This assessment is in preparation]. 

7 Impact WQ-2 7: Effects on trace metal concentrations resulting from facilities operations and 
8 maintenance (CM1) 

9 [Note to Lead Agencies: This assessment is in preparation]. 

10 Impact WQ-28: Effects on trace metal concentrations resulting from implementation of CM2-
11 CM22 

12 [Note to Lead Agencies: This assessment is in preparation]. 

13 Impact WQ-29: Effects on TSS and turbidity resulting from fadlities'operations and 
14 maintenance (CM1) 

15 Effects of CM 1 on TSS and turbidity under Alternative .8 are the same as those discussed for 
16 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

17 Impact WQ-30: Effects on TSS and turbidity resulti~g from implementation of CM2-CM22 

18 Effects of CM2-CM22on TSli! and tU:;rbidityunder Alternative 8 are the satire asthose discussed for 
19 Alternative 1A LL T. This impact is considered to be less than significant. No mcitigation is required. 

20 ImpactWQ-31: Water quaUty impacts resulting from construction-related activities for CMl-
21 CM22 implementation 

22 

23 

8.3.4.14 Alternative 9)-Separate Corridors (15,000 tfs; Operational 
Scenario G) 

24 Under Alternative 9, two fish-screened intakes would be constrijcted'S one at the Delta Cross 
2 5 Channel and the other at Georgiana Slough. Water woulq be con\teyed through a flow-collection 
2 6 channel and radial gates, eventually reaching the existing channel. Once in the channel, water would 
27 flow south through the Mokelumne River and San Joaquin Rciver to Middle River and Victoria Canal, 
28 which would be dredged to accommodate increased flows. Along the way, diverted water would be 
29 guided by operable barriers. Water flowing through Victoria Canal would lead into two new canal 
3 0 segments and pass under two existing watercourses through culvert siphons, eventually reaching 
31 Clifton Court Forebay. From there, water would flow through existing SWP facilities, and a new canal 
3 2 would be constructed to connect the fore bay to CVP facilities. Water supply and conveyance 
3 3 operational criteria under Alternative 9 would be guided by criteria identified in Scenario G. 
34 Conservation measures 2-23 (CM2-23) would be implemented under this alternative, and would be 
3 5 the same as those under Alternative 1A. See Chapter 3 (Description of Alternatives) for additional 
36 details on Alternative 9. 
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Water Quality 

1 Impact WQ-1: Effects on ammonia concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 Upstream of the Delta 

4 For the same reasons stated for the No Action Alternative LLT, Alternative 9 LLT would have 
5 negligible, if any, effect on ammonia concentrations in the rivers and reservoirs upstream of the 
6 Delta relative to existing conditions and the No Action Alternative NT and LLT. Any negligible 
7 increases in ammonia -N concentrations that could occur in the water bodies of the affected 
8 environment located upstream of the Delta would not be of frequency, magnitude and geographic 
9 extent that would adversely affect any beneficial uses or substantially degrade the quality of these 

10 water bodies, with regard to ammonia. 

11 Delta 

12 Assessment of effects of ammonia under Alternative 9 LL T is the same•as discussed under 
13 Alternative 1A, except that because flows in the Sacramento River:. at Freeport are different between 
14 the two alternatives, estimated monthly average and long term ahnual average predicted ammonia-
15 N concentrations in the Sacramento River downstream of Freeportare different. 

16 As Table 8-61 shows, estimated ammonia-N concentratit;ms lhtl1e Sacramento River downstream of 
17 Freeport (upon full mixing of the SRWTP discharge with river water) under Alternative 9 LLT and 
18 the No Action Alternative LL T are expected to be similar. Minor increases in ammonia-N 
19 concentrations would occur during July andAugust, October, December, January, and in April, and 
2 0 remaining months would be unchanged or have a minor decrease. Annual average concentrations 
21 would be the same under both Alternative 9LLT andtbe No Action Alternative LLT. Moreover, the 
2 2 estimated concentrations downstream of Freeport under Alternative 9 LL T would be similar to 
2 3 existing source water concentrations fort~he San Francisco Bay and San Joaquin River. Consequently, 
24 changes in source water fractian antiei:pated "!lnder Alternative 9 LLT, relaFive to the No Action 
2 5 Alternative LL T, are not expectell to substantially increase ammonia concentrations at any Delta 
2 6 locations. 

27 Table 8-61. Estimated ArnmoJlla-N (mg-L as N) Concentrations in theSacrarnento River Downstream of 
2 8 the Sacramento. Regional Wastewaster Treatment Plant for the No Action AJter,._ative LL T and 
2 9 Alternative 9 LL T 

Annual 
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Average 

No Action 0.081 0.073 0.061 0.055 0.053 0.055 0.061 0.070 0.072 0.064 0.072 0.069 0.063 
Alternative 
LLT 

Alternative 0.084 0.073 0.062 0.056 0.053 0.055 0.062 0.068 0.072 0.066 0.073 0.068 0.063 
9 LLT 

30 Any negligible increases in ammonia-N concentrations that could occur at certain locations in the 
31 Delta would not be of frequency, magnitude, and geographic extent that would adversely affect any 
3 2 beneficial uses or substantially degrade the water quality at these locations, with regards to 
33 ammonia. 
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1 SWP/CVP Export Service Areas 

2 The assessment of effects on ammonia in the SWP /CVP Export Service Area is based on assessment 
3 of ammonia-N concentrations at Banks and Jones pumping plants. Similar to the discussion for 
4 Alternative 1A, under Alternative 9 for areas of the Delta that are influenced by Sacramento River 
5 water, including Banks and Jones pumping plants, ammonia-N concentrations are expected to 
6 decrease, relative to existing conditions and No Action Alternative NT. This decrease in ammonia-N 
7 concentrations for water exported via the south Delta pumps is not expected to result in an adverse 
8 effects on beneficial uses or substantially degrade water quality of exported water, with regards to 
9 ammonia. 

10 Furthermore, as discussed above for the Plan Area, for all areas of the Delta, including Banks and 
11 Jones pumping plants, ammonia-N concentrations are not expected to be substantially different 
12 under Alternative 9 LLT, relative to No Action Alternative LLT. Any negligible increases in ammonia-
13 N concentrations that could occur at Banks and Jones pumping plants would not be .. of frequency, 
14 magnitude and geographic extent that would adversely affect any benefitial uses or substantially 
15 degrade the water quality at these locations, with regards to ammonia. 

16 CEQA Conclusion: There would be no substantial, long-term intrease in ammonia-N concentrations 
17 in the rivers and reservoirs upstream of the Delta, in the PlanArea, or thewaters exported to the 
18 CVP and SWP service areas under Alternative 9 LLT relative to existing conditions. As such, this 
19 alternative is not expected to cause additional exceedante of applicable water quality 
2 0 objectives/ criteria by frequency, magnitude, and geographic extent that would cause adverse effects 
21 on any beneficial uses of waters in the affectrerl. enviroifment. Because ammonia concentrations are 
22 not expected to increase substantially, nolong-termwaterquality degradation is expected to occur 
2 3 and, thus, no adverse effects o~ beneficial uses would occur. Ammonia is not 303( d) listed within the 
24 affected environment and thus any minnr increases than could occur in some areas would not make 
2 5 any existing ammonia -related impairment measurably worse because no suchi:inpairments 
2 6 currently exist. Because ammonia-N is not bidaccumulative, minor increases that coul.d occur in 
2 7 some areas would not bioa&cumlil<l;te. to g(eater levels in aquatic organisms that would, in turn, pose 
28 substantial health risks tp fish,wildlife, or humans. This impact is considered to be less than 
29 significant. No mitigation isrequired. 

3 0 Impact WQ~2: Effects on ammonia concentrations resulting from implementation of CM2-
31 CM22 

3 2 Effects of CM2-CM2 2on ammonia under Alternative 9 LL T are th.e same as those discussed for 
33 Alternative lA LLT. This impact is considered to be l~ss than sig~ificant. No mitigation is required. 

3 4 Impact WQ-3:Effects on boron concentrations resulting from facilities operations and 
35 maintenance (CM1) 

3 6 Upstream of the Delta 

3 7 Effects of CM 1 on boron under Alternative 9 LL T in areas upstream of the Delta would be very 
38 similar to the effects discussed for Alternative 1A LLT. There would be no expected change to the 
3 9 sources of boron in the Sacramento and east-side tributary watersheds, and resultant changes in 
40 flows from altered system-wide operations would have negligible, if any, effects on the 
41 concentration of boron in the rivers and reservoirs of these watersheds. The modeled long-term 
42 annual average lower San Joaquin River flow at Vernalis would decrease slightly compared to 
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Water Quality 

existing conditions and the No Action Alternative NT, and would be similar compared to the No 
Action Alternative LLT. The reduced flow would result in possible increases in long-term average 
boron concentrations of up to about 3% relative to the existing conditions and No Action Alternative 
NT conditions. The increased boron concentrations would not increase the frequency of 
exceedances of any applicable objectives or criteria and would not be expected to cause further 
degradation at measurable levels in the lower San Joaquin River, and thus would not cause the 
existing impairment there to be discernibly worse. Consequently, Alternative 9 LL T would not be 
expected to cause exceedance of boron objectives/ criteria or substantially degrade water quality 
with respect to boron, and thus would not adversely affect any beneficial uses of the Sacramento 
River, the east-side tributaries, associated reservoirs upstream of the Delta, or the San Joaquin River. 

Delta 

Relative to the existing conditions, No Action Alternative NT, and No Actioh Alternative LLT, 
Alternative 9 LLT would result in similar or reduced long-term average boron concentrations for the 
16-year period modeled at northern and eastern Delta locations, with a substantial reduction in 
boron concentrations in the San Joaquin River at Buckley Cove. borrg-termaverage boron 
concentrations would increase at interior and western Delta locations (by as much as 66% at Franks 
Tract, S2% at Old River at Rock Slough, and 13% at the Sacramento River at Emmaton) (Appendix 
SF, Table Bo-22). Implementation of tidal habi~at restotation under conservation measure CM4 also 
may contribute to increased boron concentrations at Western Delta assessment locations, and thus 
would not be anticipated to substantially affect agricultural diversions which occur primarily at 
interior Delta locations. The long-term annualaverage~nd monthly average boron concentrations, 
for either the 16-year period or drought p~ripd mf!ldeled, would never exceed the 2,000 ~g/L human 
health advisory objective (i.e., for children) or.SOO ~g/L agricultural objective at any of the eleven 
Delta assessment locations, wliich represents no change from the existing con~itions and No Action 
Alternative NT and LLT conditions (Appendix SF~ Table Bo-3). The increased concentrations at 
interior Delta locations would result in moderate reductions in the long-ter~aver'a~~ assimilative 
capacity of up to 33% at Franks Tract artd up to 4 7% at Old River at Rock Slough locations 
(Appendix SF, Table Bo•23). However, because the absolute boron concentrations would still be well 
below the lowest 500 ~g/L ~bjective for the protection of the agriculturalbeneficial use under 
Alternative 9 LLT, the levels of boron degradation would not be <lf sufficient ~gnitude to 
substantiaHyincrease the risk ofexceeding objectives or cause adverse effects to municipal and 
agricultural water supply beneficial uses, or any other beneficial uses, in the Delta (Appendix SF, 
Figure Bo.:4). 

SWP/CVP Export .Service Areas 

Effects of CM 1 on boron under Alternative 9 LL T in the Delta.would be very similar to the effects 
discussed for Alternative 1A LL T. Under Alternative 9 LL T, long-term average boron concentrations 
would decrease by as much as 1S% at the Banks Pumping Plant and by as much 31% at Jones 
Pumping Plant relative to existing conditions, No Action Alternative NT, and No Action Alternative 
LLT (Appendix SF, Table Bo-22). Commensurate with the decrease in exported boron 
concentrations, boron concentrations in the lower San Joaquin River may be reduced and would 
likely alleviate or lessen any expected increase in boron concentrations at Vernalis associated with 
flow reductions (see discussion of Upstream of the Delta), as well locations in the Delta receiving a 
large fraction of San Joaquin River water. Reduced export boron concentrations also may contribute 
to reducing the existing 303(d) impairment in the lower San Joaquin River and associated TMDL 
actions for reducing boron loading. 
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Water Quality 

1 Maintenance of SWP and CVP facilities under Alternative 9 LL T would not be expected to create new 
2 sources of boron or contribute towards a substantial change in existing sources of boron in the 
3 affected environment. Maintenance activities would not be expected to cause any substantial 
4 increases in boron concentrations or degradation with respect to boron such that objectives would 
5 be exceeded more frequently, or any beneficial uses would be adversely affected anywhere in the 
6 affected environment. 

7 CEQA Conclusion: Boron is not a bioaccumulative constituent, thus any increased concentrations 
8 under Alternative 9 LLT would not result in adverse boron bioaccumulation effects to aquatic life or 
9 humans. Relative to existing conditions, Alternative 9 LL T would not result in any substantial 

10 increases in boron concentration upstream of the Delta. Alternative 9 LL T maintenance also would 
11 not result in any substantial increases in boron concentrations in the affected environment. Relative 
12 to existing conditions, Alternative 9 LL T would not result in substantially increased boron 
13 concentrations such that frequency of exceedances of municipal and agri.cultural water supply 
14 objectives would increase. The levels of boron degradation that may oci:ur under Alternative 9 LL T, 
15 while widespread in particular at interior Delta locations, would not be of sufficient magnitude to 
16 cause substantially increased risk for adverse effects to municipal dtagricultural beneficial uses 
17 within the affected environment. Long-term average boron concentrations would decrease in Delta 
18 water exports to the SWP and CVP service area, which may.c:ontribute to. reducing the existing 
19 303( d) impairment of agricultural beneficial uses in tfie lower:san Joaquin River. Consequently, 
2 0 Alternative 9 LLT would not be expected to cause any substantial increases in boron concentrations 
21 or degradation with respect to boron such that objectives would be exceeded more frequently, or 
2 2 any beneficial uses would be adversely affected anywhere in the affected environment. Based on 
23 these findings, this impact is determined to be less than significant. No mitigation is required. 

24 Impact WQ-4: Effects on boron concentrations resulting from implementation of CM2-CM22 

25 Effects of CM2-CM22 on bord11 underAlternative 9 LLT are the same as those :discussed for 
2 6 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

2 7 Impact WQ-5: Effects Qn br()mide concentrations resulting from faciltties operations and 
28 maintenance (CM1) 

29 Upstream ofthe Delta 

3 0 Under Alternative 9 LL T there would be no expected change to the sources of bromide in the 
31 Sacramento and eastside tributary watersheds. Bromide loading in these watersheds would remain 
3 2 unchanged and resultant changes in flows form alteredsystem:-"ltVide operations under Alternative 9 
3 3 LL T would have negligible, if any, effects on the concentration Of bromide in the rivers and 
3 4 reservoirs of these watersheds. Consequently, Alternative 9 LL T would not be expected to adversely 
3 5 affect the MUN beneficial use, or any other beneficial uses, of the Sacramento River, the eastside 
36 tributaries, or their associated reservoirs upstream of the Delta. 

3 7 Under Alternative 9 LLT, modeling indicates that long-term annual average flows on the San Joaquin 
38 River would decrease by 6%, relative to existing conditions, 5% relative to No Action Alternative NT, 
3 9 and would remain virtually the same relative to No Action Alternative LL T. Similar to the No Action 
40 Alternative LLT, these decreases in flow would result in possible increase in long-term average 
41 bromide concentrations of about 3%, relative to existing conditions, 2% relative to No Action 
42 Alternative NT, and less than <1% relative to No Action Alternative LLT. The small increases in 
43 lower San Joaquin River bromide levels that could occur under Alternative 9 LLT, relative to 
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existing, No Action Alternative NT, and No Action Alternative LL T conditions would not be expected 
to adversely affect the MUN beneficial use, or any other beneficial uses, of the lower San Joaquin 
River. 

Delta 

Relative to existing conditions, Alternative 9 LL T would result in increases in long-term average 
bromide concentrations at Buckley Cove (for the modeled drought period only), Emmaton, and 
Barker Slough, while long-term average concentrations would decrease at the other assessment 
locations (Appendix 8E, Bromide Table 20-21). With regard to bromide, Emmaton is a suitable 
source of raw drinking water on a seasonal basis. While the relative change in long-term average 
bromide concentration at Emmaton is considerable ( ::::;32%), the increase in the average would be 
due to more frequent seasonal peak concentrations in excess of 1,000 f.lg/L relative to existing 
conditions (Appendix 8E, Bromide Figure 8). At Emma ton the predicted 50 f.lg/L exceedance 
frequency would increase only slightly from 82% under existing conditions to 86% under 
Alternative 9 LLT (98% to 100% for the modeled drought period), and tlle predicted 100 f.lg/L 
exceedance frequency would increase from 72% under existing conditions to 81% under Alternative 
9 LLT (93% to 97% for the modeled drought period), indicative of very smallchanges during 
seasonally suitable periods of potential use. At Barker Slough, predicted long-term average bromide 
concentrations would increase from 51 f.lg/L to 61 f.lg/L(l9°Al'relative increase) for the modeled 16-
year hydrologic period and 54 f.lg/L to 100 f.lg/1:(88% relfltive increase) for the modeled drought 
period. At Barker Slough, the predicted 50 f.lg/L exceedancefrequency would decrease from 49% 
under existing conditions to 41% under Alternative 9 LLT, but would increase from 55% to 80% 
during the drought period. At Barker Slough,the predicted100 f.lg/L exceedance frequency would 
increase from 0% under existing conditions to 16% under Alternative 9 LL T, and would increase 
from 0% to 42% during the drought period. At Buckley Cove, predicted long-term average bromide 
concentrations would remaint~e Si3.me [te., ~59 f.lg/L), but would increase frolil272 f.lg/L to 330 
f.lg/L (21% relative increase) far the modeleddrought period. At Buckley Cove, the predicted 50 
f.lg/L exceedance frequency wouldnot cfiange (i.e., 100% exceedance ), but the modeled tOO f.lg/L 
exceedance frequency WO'uld decrease from 100% under existing conditions to90% under 
Alternative 9 LLT (100% to 8"7% for the modeled drought period). 

Due to the ~elatively small differences between modeled existingconditions and No Action 
baselines, changes in long-term average bromide conc~ntrations and changes inexceedance 
frequencies relative to No Action Alternative NT and No Action Alternative LL T are generally of 
similar magnitude to those previously described for the existing condition comparison (Appendix 
8E, Bromide Table 20-21). Modeled long-term average bromide concentration at Emmaton would 
increase by as muth as 36%, but change in 50 and 100 flgfL.exceedance thresholds would be 
smaller than that described for the existing condition comparison, indicative of very small changes 
during seasonally suitable periods of potential use. Modeled long-term average bromide 
concentration at Barker Slough is predicted to increase by 25% (92% for the modeled drought 
period) relative to No Action Alternative NT, and would increase by 23% (87% for the modeled 
drought period) relative to No Action Alternative LLT. Modeled long-term average bromide 
concentration increases at Buckley Cove are predicted to increase by 6% (35% for the modeled 
drought period) relative to No Action Alternative NT, and would increase by 7% (36% for the 
modeled drought period) relative to No Action Alternative LLT. 

While the increase in long-term average bromide concentrations at Buckley Cove are relatively 
small when modeled over a representative 16-year hydrologic period, increases during the modeled 
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drought period, principally the long-term average bromide concentration greater than 300 ~g/L, 
would represent a substantial change in source water quality to the City of Stockton during a season 
of drought. Additionally, the increase in long-term average bromide concentrations predicted at 
Barker Slough, principally the relative increase in 100 ~g/L exceedance frequency, would result in a 
substantial change in source water quality for existing drinking water treatment plants drawing 
water from the North Bay Aqueduct. While the implications of such modeled changes in bromide 
concentrations at Buckley Cove and Barker Slough is difficult to predict, the substantial modeled 
increases could lead to adverse changes in the formation of disinfection byproducts such that 
considerable treatment plant upgrades may be necessary in order to achieve equivalent levels of 
health protection. 

The seasonal intakes at Mallard Slough and City of Antioch are infrequently used due to water 
quality constraints related to sea water intrusion. On a long-term average basis, bromide at these 
locations is in excess of 3,000 ~g/L, but during seasonal periods ofhighDeltaoutflGlw can be <300 
~g/L. Use of the seasonal intakes at Mallard Slough and City of Antiochunder Alternative 9 LL T 
would experience a period average increase in bromide during the morithswhen these~ntakes 
would most likely be utilized. For those wet and above normal water.year types where mass balance 
modeling would predict water quality typically suitable for diversion, predicted long-term average 
bromide would increase from 103 ~g/L to 140 ~g/L (37%increase) at City of Antioch and would 
decrease from 150 ~g/L to 146 ~g/L (3% decrease) at Mallard Blough. relative to existing conditions 
(Appendix 8E, Bromide Figure 6-7). Changes wouldbe similar for'No Action Alternative NT and No 
Action Alternative LLT comparison. The decisions surrountUng the use of these seasonal intakes is 
largely driven by acceptable water quality, and thus have historically been opportunistic. 
Opportunity to use these intakes would remain, amhhe predicted increases in bromide 
concentrations at the City of Antioch and Mallard Slough intake would not be expected to adversely 
affect MUN beneficial uses, or any otherbenefici<Il use, at these locations. 

Relative to existing, No Action Alternative NT, and No Action Alternative LLT conditi.ons, Alternative 
9 LLT would lead to predicted improverrrents in long-term average bromidee'oncenttatipns at Staten 
Island, Franks Tract, Rock Slough, arrdCoritra Costa PP No. 1, in additio~ to Banks and Jones 
(discussed below). At StatenJ:sland anO. Franks Tract, long-term average bromide uoncentrations 
would be predicted to decrease by 4-21% depending on baseline comparison, while at Rock Slough 
and ContraCosta PP No.1, long-"term average bromide concentrations Wfi>uld b"e predicted to 
decrease by 40-45%, depending on baseline comparison. 

SWP /CVP Expqrt Service Areas 

Under Alternative 9 LL T, improvement in long-term aver~ge h.romide concentrations would occur at 
the Banks and Jones pumping plants, with exception to the int';deled drought period when compared 
to No Action Alternative NT and No Action Alternative LL T. Long-term average bromide 
concentrations for the modeled 16-year hydrologic period at these locations would decrease by as 
much as 21% relative to existing conditions, 12% relative to No Action Alternative NT, and 9% 
relative to No Action Alternative LLT (Appendix 8E, Bromide Tables 20-21). However, during the 
modeled drought period, long-term average bromide concentrations would increase by as much as 
7% relative to No Action Alternative NT, and 12% relative to No Action Alternative LLT. 
Exceedances of the 50 ~g/L assessment threshold would remain virtually the same for both Banks 
and Jones, but exceedance of the 100 ~g/L assessment threshold would decrease, from 100% to 
81% at Banks and from 100% to 80% at Jones (100% to 77% for the modeled drought period at 
both Banks and Jones. Lower long-term average bromide concentrations at Banks and Jones would 
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result in overall improvement in Export Service Areas water quality respective to bromide. 
Commensurate with the decrease in exported bromide, an improvement in lower San Joaquin River 
bromide would also be observed since bromide in the lower San Joaquin River is principally related 
to irrigation water deliveries from the Delta. While the magnitude of this expected lower San 
Joaquin River improvement in bromide is difficult to predict, the relative decrease in overall loading 
of bromide to the Export Service Areas would likely alleviate or lessen any expected increase in 
bromide concentrations at Vernalis (see discussion of Upstream of the Delta) as well locations in the 
Delta receiving a large fraction of San Joaquin River water, such as much of the south Delta. 

Similar to the discussion pertaining to the No Action Alternative LL T, maintenance of SWP and CVP 
facilities under Alternative 9 LLT would not be expected to create new sources of bromide or 
contribute towards a substantial change in existing sources of bromide in the affected environment. 
Maintenance activities would not be expected to cause any substantial change in bromide such that 
MUN beneficial uses, or any other beneficial use, would be adversely affected anywhere in the 
affected environment. 

CEQA Conclusion: Relative to existing conditions, Alternative 9 LLT operation and maintenance 
would not result in any substantial change in long-term average brqmlde concentration upstream of 
the Delta. Furthermore, under Alternative 9 LLT, water exported from the Delta to the SWP /CVP 
service area would be substantially improved relative to bromide. Btontide is not bioaccumulative, 
therefore change in long-term average bromide concentrations would not directly cause 
bioaccumulative problems in aquatic life or humans. Addftionally, bromide is not a constituent 
related to any 303(d) listings. Alternative 9 LLT operation and maintenance activities would not 
cause substantial long-term degradation to waterql,!.ality respective to bromide with the exception 
of water quality at Buckley Cove (drought period only) and Barker Slough. At Buckley Cove, modeled 
long-term annual average concentrations ofbrbll.:lide would increase from 272 11g/L to 330 f.lg/L 
(21% relative increase) duting the modeled drought period. At Barker Slough, m.oaeled long-term 
annual average concentrations of bromide would increase from 54 f.lg/L to 100 f.lg/L (88% relative 
increase) for the modeled drought period. Furthermore, for Barker Slough the frequency of 
predicted bromide concehtrat~onsexceeding 100 f.lg/L would increa~":frpm O%.under existing 
conditions to 16% under Alternatiye 9 LLT (0% to 42% for the modeled drought period). 
Substantial changes in long-term average bromide at these locations could nec~ssitate changes in 
treatment plant operation or require treatment plant upgrades il'J. ordertoW'aintain DBP 
compliance. The modelpredicted change at BuckleyCove~during the drought period and at Barker 
Slough is substantial and,~therefore, would represent a substantially increased risk for adverse 
effects on existing MUN beneficial uses should treatment upgrades not be undertaken. The impact is 
considered significant and mitigation is required. Implementation of Mitigation Measure WQ-5 
would reduce identified impacts to a less than significant I:e":7lat Barker Slough by relocating the 
North Bay Aqueduct outside the influence of sea water intrusion. However, there is no feasible 
mitigation available for identified impacts at Buckley Cove. 

Mitigation Measure WQ-5: Move the North Bay Aqueduct intake from Barker Slough to 
the Sacramento River 

Please see Mitigation Measure WQ-5 under Impact WQ-5 in the discussion of Alternative 1A. 
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1 Impact WQ-6: Effects on bromide concentrations resulting from implementation of CM2-
2 CM22 

3 Conservation components under Alternative 9 LLT would be similar to those under Alternative 1A, 
4 but with changes in the south Delta to accommodate the modified corridors. As discussed for 
5 Alternative 1A LLT, implementation of the CM2-CM would not present new or substantially changed 
6 sources of bromide to the project area. Some conservation measures may replace or substitute for 
7 existing irrigated agriculture in the Delta. This replacement or substitution is not expected to 
8 substantially increase or present new sources of bromide. CM2-CM22 would not be expected to 
9 cause any substantial change in bromide such that MUN beneficial uses, or any other beneficial use, 

10 would be adversely affected anywhere in the affected environment. 

11 CEQA Conclusion: Conservation components proposed under Alternative 9 LLTwould be similar to 
12 those proposed under Alternative 1A LL T. As discussed for Alternative 1A l.LT, implementation of 
13 CM2-CM22 would not present new or substantially changed sources ofllromidetQ.the project area. 
14 As such, effects on bromide resulting from the implementation of CM2•CM22 would be similar to 
15 that previously discussed for Alternative 1A LLT. This impact i~ Gonsideredto be less than 
16 significant. No mitigation is required. 

17 Impact WQ-7: Effects on chloride concentrations resutthtg from facilities operations and 
18 maintenance (CM1) 

19 Upstream of the Delta 

2 0 Under Alternative 9 LLT there would be no e,xpectedchange to the sources of chloride in the 
21 Sacramento and eastside tributary watersheds .. Chlo"tide loading in these watersheds would remain 
2 2 unchanged and resultant changes in flows from altered system-wide operations would have 
2 3 negligible, if any, effects on the concentration of cliloride in the rivers and reservoirs of these 
24 watersheds. The modeled long.:.term"annualayerage flows on the lower San Joaquin River at Vernalis 
2 5 would decrease slightly compared to existing conditions and the No ActionAlternative ~r, and be 
2 6 similar compared to the No Action Alternative LL T. The reduced flow would result in possible 
2 7 increases in long-term average chloride concentrations of about 2%r, relative to the existing 
28 conditions and No Action Alternative NT conditions, and no change relative to No Action Alternative 
29 LLT. Consequently,Alternative 9 LLT would not be expected to cause excee~ance of chloride 
3 0 objectives/ criteria or substantially degrade water qualitywith respect to chloride, and thus would 
31 not adversely l;lffect any beneficial uses of the Sacramento River, the e~stside tributaries, associated 
3 2 reservoirs upstream of the Delta, or the San Joaquin River. 

33 Delta 

34 Relative to the existing conditions, No Action Alternative NT, and No Action Alternative LLT, 
3 5 Alternative 9 LLT would result in similar or reduced long-term average chloride concentrations for 
3 6 the 16-year period modeled at nine of the assessment locations, and increased concentrations at the 
37 North Bay Aqueduct at Barker Slough (up to 20% compared to No Action Alternative NT), 
38 Sacramento River at Emmaton (up to 38% compared to No Action Alternative NT), and Sacramento 
39 River at Mallard Island (up to 4% compared to No Action Alternative NT) (Appendix 8G, Chloride 
40 Table Cl-37). Moreover, the direction and magnitude of predicted changes for Alternative 9 LLT are 
41 similar between the alternatives, thus, the effects relative to existing conditions and the No Action 
42 Alternative scenarios are discussed together. Additionally, implementation oftidal habitat 
43 restoration under conservation measure CM4 would increase the tidal exchange volume in the Delta, 
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and thus may contribute to increased chloride concentrations in the Bay source water as a result of 
increased salinity intrusion. Consequently, while uncertain, the magnitude of chloride increases may 
be greater than indicated herein and would affect the western Delta assessment locations the most 
which are influenced to the greatest extent by the Bay source water. The following outlines the 
modeled chloride changes relative to the applicable objectives and beneficial uses of Delta waters. 

Municipal Beneficial Uses 

Relative to the 150 mg/L Bay-Delta WQCP objective for municipal and industrial beneficial uses, the 
plots of monthly average chloride concentrations at the Contra Costa Canal at Pumping Plant #1 for 
the separate water year types indicates that the number of months above the objective would 
decrease substantially compared to the existing conditions, No Action Alternative NT, and No Action 
Alternative LL T, thus indicating complete compliance with this objective would lie achieved 
(Appendix 8G, Figure Cl-11). The modeled chloride concentrations at the San Joaquin River at 
Antioch location would never meet this objective; however, this represents no change from the 
existing conditions, No Action Alternative NT, and No Action Alternative LL T. 

With respect to the 250 mg/L Bay-Delta WQCP objective, the rnodeledfrequep.cyof exceedances 
based on monthly average chloride concentrations for the16-yearperio~ modeled would be 
eliminated at the Contra Costa Canal at Pumping Plant #1 (24% for existing conditions to 0% under 
Alternative 9), thus indicating complete compliance wltl:l this objective would be achieved 
(Appendix 8G, Table Cl-38 and Figure Cl-12). Compared t:o existing conditions, the frequency of 
exceedances would not change substantially at the San Joaquin River (i.e., increase of 2% from 66% 
to 68%) or at Mallard Island (up 1 %) and weuf<f decreas~compared to the No Action Alternative NT 
and No Action Alternative LLT scenarios(AppendixSG, Table Cl-38), and there would be no 
substantial long-term degradation (App1:1ndix,8G, Table Cl-39). Consequently, Alternative 9 LLT 
would not be expected to cause any substantial change in chloride concentrations or degradation, 
thus, the municipal and indu'strial water supply beneficial uses would nofbe adversely affected. 

Aquatic Life Beneficial Use~. 

Relative to the 230 mg/L chronic EPA aquatic life criterion, monthl)Taveragechloride 
concentrations would not exceed the criterion at northern and eastern Delta locations, and the 

~// ~0 

frequency ofexceedances would decrease at the interior and southern Delta locations compared to 
the existing conqitionS:, No Action Alternative NT, and No Action Alternative LLT (Appendix 8G, 
Table Cl':-38 and Figure Cl~13) and no substantial long-term degradation (Appendix 8G, Table Cl-40). 
Consequently;Alternative 9 LLT would result in improved chloride conditions with respect to 
aquatic life beneficial uses. 

303{d) Listed Water Bodies 

With respect to the 303 (d) listing for chloride in Tom Paine Slough, the monthly average chloride 
concentrations for the 16-year period modeled at Old River at Tracy Road would generally be 
similar compared to existing conditions, and thus, would not be further degraded on a long-term 
basis (Appendix 8G, Figure Cl-13). With respect to Suisun Marsh, the monthly average chloride 
concentrations for the 16-year period modeled would generally increase compared to existing 
conditions No Action Alternative NT, and No Action Alternative LLT in some months during October 
through May at the Sacramento River at Collinsville (Appendix 8G, Figure Cl-14), Mallard Island 
(Appendix 8G, Figure Cl-12), and increase substantially at Montezuma Slough at Beldon's Landing 
(i.e., over a doubling of concentration in December through February) (Appendix 8G, Figure Cl-15), 
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thereby contributing to additional, measureable long-term degradation that potentially would 
adversely affect the necessary actions to reduce chloride loading for any TMDL that is developed. 

SWP/CVP Export Service Areas 

Under Alternative 9 LLT, long-term average chloride concentrations for the 16-year period modeled 
at the Banks and Jones pumping plants would decrease by as much as 21% relative to existing 
conditions, 12% relative to No Action Alternative NT, and 10% compared to No Action Alternative 
LLT (Appendix 8G, Chloride Table Cl-37). The modeled frequency of exceedances of applicable water 
quality objectives/criteria would decrease relative to existing conditions, No Action Alternative NT, 
and No Action Alternative LLT, for both the 16-year period and the drought period modeled 
(Appendix 8G, Chloride Table Cl-38). Consequently, water exported into the SWP JCVP service area 
would generally be of similar or better quality with regards to chloride relative to existing 
conditions and the No Action Alternative NT and No Action Alternative LLTct::mditions. 

Commensurate with the reduced chloride concentrations in water exported to the service area, 
reduced chloride loading in the lower San Joaquin River would be anticipated which would likely 
alleviate or lessen any expected increase in chloride at Vernalisrelateci to decreased annual average 
San Joaquin River flows (see discussion of Upstream of the Delta). 

Maintenance of SWP and CVP facilities would n~t be ~xpectedto create new sources of chloride or 
contribute towards a substantial change in existing sources of chloride in the affected environment. 
Maintenance activities would not be expected to cati~~anysubstantial change in chloride such that 
any long-term water quality degradation would occur,thus, beneficial uses would not be adversely 
affected anywhere in the affected environment. 

CEQA Conclusion: Chloride is not a bioaccumufative constituent, thus any increased concentrations 
under Alternative 9 LLTwould not:resultin adverse chloride bioaccumulationeffects on aquatic life 
or humans. Alternative 9 LL T maintenance would not result in any substa~tial changes in chloride 
concentration upstream of the Delta or iri: the SWP /CVP service area. Relative to existing conditions, 
Alternative 6A LLT operations would result in substantially reduced ch!oride concentrations such 
that exceedances ofthe250 nig/L Bay-Delta WQCP objective at the San J?~i:Juin River at Antioch and 
Mallard Slough would bereduceq. However, relative to the existing conditions, the modeled 
increased chloride concentrations and degradation in the western Delta couldstill occur and further 
contribute, at Measurable levels (i.e., over a doubling ofrio~centration), to the existing 303 (d) listed 
impairme~t d~~ to chloride in Suisun Marsh for the protectiohof fish ~nd wildlife. Based on these 
findings, this impact is determined to be potentially significant due to increased chloride 
concentratiorfS·and potential adverse effects on fish and wildlife beneficial uses in Suisun Marsh. 

While implementation of Mitigation Measure WQ-7 may reduce this impact, the feasibility and 
effectiveness of this mitigation measures is uncertain. Therefore, the available mitigation would not 
necessarily reduce the impact to a level that would be less than significant. 

Mitigation Measure WQ-7: Conduct additional evaluation and modeling of increased 
chloride levels and develop and implement phased actions to reduce levels 

Please see Mitigation Measure WQ-7 under Impact WQ-7 in the discussion of Alternative 1A. 

Because Alternative 9 would not result in adverse effects on municipal and industrial water 
supply beneficial uses in the western Delta, the emphasis and mitigation actions would be 
limited to those necessary to reduce or avoid adverse effects on Suisun Marsh. 
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Water Quality 

1 Impact WQ-8: Effects on chloride concentrations resulting from implementation of CM2-
2 CM22 

3 Under Alternative 9 LL T, the types and geographic extent of effects on chloride concentrations in the 
4 Delta as a result of implementation of the other conservation measures (i.e., CM2-22) would be 
5 similar to, and undistinguishable from, those effects previously described for Alternative 1A LL T. 
6 The conservation measures would present no new direct sources of chloride to the affected 
7 environment. Moreover, some habitat restoration conservation measures (CM4-10) would occur on 
8 lands within the Delta currently used for irrigated agriculture, thus replacing agricultural land uses 
9 with restored tidal wetlands, floodplain, and related channel margin and off-channel habitats. The 

10 potential reduction in irrigated lands within the Delta may result in reduced discharges of 
11 agricultural field drainage with elevated chloride concentrations, which would be considered an 
12 improvement compared to existing conditions. 

13 CEQA Conclusion: Implementation of the CM2-CM22 for Alternative 9 LLT would not present new 
14 or substantially changed sources of chloride to the affected environment vpstream of the Delta, 
15 within Delta, or in the SWP /CVP service area. Replacement of irrigated agricultural land uses in the 
16 Delta with habitat restoration conservation measures may result in some reduction in discharge of 
17 agricultural field drainage with elevated chloride concentrations, thus resulting in improved water 
18 quality conditions. Based on these findings, this impact iS considered. to be less than significant. No 
19 mitigation is required. 

2 0 Impact WQ-9: Effects on dissolved oxygen resulting fro in facilities operations and 
21 maintenance (CM1) 

22 Effects ofCM1 on dissolved oxygen und_er Alternative 9are the same as those discussed for 
2 3 Alternative 1A LL T. This impact is c:onsidered to be. less than significant. No m:Ltigation is required. 

24 ImpactWQ-10: Effects on dissolved oxygen resulting from implementation ofCM2-CM22 

25 Effects of CM2-23 on dissolved oxygen under Alternative 9 are the same as those discussed for 
2 6 Alternative 1A LL T. This impatt is corisidered to be less than significant. No mitigation is required. 

2 7 Impact WQ-11: Effects on electrical conductivity concentrations resulting from facilities 
28 operations and maintenance (CM1) 

2 9 Upstream of the Delta 

3 0 For the same re~sons stated for the No Action Alternative LLT, EC levels (highs, lows, typical 
31 conditions) in the Sacramento River and its tributaries, the eastside tributaries, their associated 
32 reservoirs, and the San Joaquin River upstream ofthe Delta under Alternative 9 LLT are not 
33 expected to be outside the ranges occurring under existing conditions or would occur under the No 
34 Action Alternative NT and LLT. Any minor changes in EC levels that could occur under Alternative 9 
3 5 LL Tin water bodies upstream of the Delta would not be of sufficient magnitude, frequency and 
3 6 geographic extent that would cause adverse effects on beneficial uses or substantially degrade water 
3 7 quality with regard to EC. 

38 Delta 

39 Relative to existing conditions, Alternative 9 LLT would result in an increase in the number of days 
40 the Bay-Delta WQCP EC objectives would be exceeded in the San Joaquin River at San Andreas 
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Water Quality 

Landing (Appendix H, Table EC-9). The percent of days the San Andreas Landing EC objective would 
be exceeded for the entire period modeled (1976-1991) would be 1% under existing conditions and 
Alternative 9 LLT, and the percent of days out of compliance with the EC objective would increase 
from 1% under existing conditions to 2% under Alternative 9 LLT. Average EC levels at the western 
and southern Delta compliance locations and S. Fork Mokelumne River at Terminous (an interior 
Delta location) would decrease from 1-33% for the entire period modeled and 2-33% during the 
drought period modeled (1987-1991) (Appendix H, Table EC-20). In the San Joaquin River at San 
Andreas Landing, average EC would increase 16% for the entire period modeled and 33% during the 
drought period modeled. Average EC in the San Joaquin River at San Andreas Landing would 
increase during all months (Appendix H, Table EC-20). In the San Joaquin River at Prisoners Point, 
average EC would increase 2% for the entire period modeled and 16% during the drought period 
modeled. Average EC in at Prisoners Point would increase in September through December 
(Appendix H, Table EC-20). None of the compliance locations in the western,.northwestern, and 
southern portions of the Delta- which are the Clean Water Act section 303 (d) listed regions of the 
Delta- would have an increased frequency of exceedance of the Bay-Delta WQCP ohjet:;tives 
(Appendix H, Table EC-9) and long-term average EC levels at compliance locations in tnese regions 
would decrease relative to existing conditions (Appendix H, Table El:720). Thus, Alternative 9 LL Tis 
not expected to contribute to additional impairment and potentially adv~sely affect beneficial uses 
for section 3 03 (d) listed Delta waterways, relative to existing condition~, 

Relative to the No Action Alternative NT, the chan~e in percent compliance with Bay-Delta WQCP EC 
objectives under Alternative 9 LLT would be similarto that described above relative to existing 
conditions. The exception is that in the San Joaquin River at Vernalis there would also be a slight 
increase (from 2% to 3%) in the percent of days the EC objective would be exceeded for the entire 
period modeled. For the entire period modeled, average EC levels would increase in the San Joaquin 
River at San Andreas Landing, Verrahs, and Prisoners Point. The greatestaveF'age EC increase would 
occur in the San Joaquin River. at San Andreas Landing (26%); the increase at the 9ther locations 
would be 3% at Vernalis and 11% at Prisoners Point (Appendix H, Table E!t>20). Similarly, during 
the drought period modeled? average EC would increase at these locations. Tne greatest average EC 
increase during the drought period modeled also would occur in the San Joaquin River at San 
Andreas Landing (43%);the average EC increase at the other locations would be f% at Vernalis and 
26% at Prisoners Point (Al,tpendix H, Table EC-20). Given that the southern De.lta is Clean Water Act 
section 30"3(d) listetLas imp~lred due to elevated EC, the increase in the incidence of exceedance of 
EC objectives and increase in long-term and drought period~~erag~ EC under Alternative 9 LLT at 
Vernalis, relative to the No Action Alternative NT, has the potential to contribute to additional 
impairment and potentially adversely affect benefidal'uses. 

Relative to the No Action Alternative LL T, the locations with an increased frequency of exceedance 
of the Bay-Delta WQCP EC objectives under Alternative 9 LL T would similar to that described 
relative to existing conditions (Appendix H, Table EC-9). Average EC would increase in the San 
Joaquin River at San Andreas Landing and Prisoners Point similar to that described above relative to 
the No Action Alternative NT. None of the compliance locations in the western, northwestern, and 
southern portions of the Delta- which are the Clean Water Act section 303(d) listed regions of the 
Delta- would have an increased frequency of exceedance of the Bay-Delta WQCP objectives 
(Appendix H, Table EC-9) and long-term average EC levels at compliance locations in these regions 
would decrease relative to the No Action Alternative LLT (Appendix H, Table EC-20). Thus, 
Alternative 9 LLT is not expected to contribute to additional impairment and potentially adversely 
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Water Quality 

affect beneficial uses for section 303(d) listed Delta waterways, relative to the No Action Alternative 
LLT. 

For Suisun Marsh, October-May is the period when Bay-Delta WQCP EC objectives for protection of 
fish and wildlife apply. Long-term average EC would increase under Alternative 7 LLT, relative to 
existing conditions, during the months of December through May by 0.2-0.4 mSjcm in the 
Sacramento River at Collinsville (Appendix H, Table EC-21). In Montezuma Slough at National Steel 
during January and February, long-term average EC would increase 0.1-0.2 mSjcm (Appendix H, 
Table EC-22). The most substantial increase would occur near Beldon Landing, with long-term 
average EC levels increasing by 1.5-6.3 mS jcm, depending on the month, nearly doubling and 
tripling during some months the long-term average EC relative to existing conditions (Appendix H, 
Table EC-23). Sunrise Duck Club and Volanti Slough also would have long-term average EC increases 
during February-May of 1.5-3.9 mSjcm (Appendix H, Tables EC-24 and EC-25). The degree to which 
the long-term average EC increases would cause exceedance of Bay-DeltaWQCPobjectives is 
unknown, because objectives are expressed as a monthly average of daily high tide EC, which does 
not have to be met if it can be demonstrated "equivalent or betterprotection will be provided at the 
location" (State Water Resources Control Board 2006:14). Thedescrib~d long-term average EC 
increase may, or may not, contribute to adverse effects on beneficial us~s, depending on how and 
when wetlands are flooded, soil leaching cycles, and how.reeirculation of water is managed, and 
future actions taken with respect to the marsh. However~ the EC increases at certain locations would 
be substantial and it is uncertain the degree to which current management plans for the Suisun 
Marsh would be able to address these substantially higher EC levels and protect beneficial uses. 
Thus, these increased EC levels in Suisun Marsh are considered to have a potentially adverse effect 
on marsh beneficial uses. Long-term averageEC increases in Suisun Marsh under Alternative 9 LLT 
relative to the No Action Alternative NTandLL T would be similar to the increases relative to 
existing conditions. Suisun Marsh is section 303( d~ listed as impaired due to el~vated EC, and the 
potential increases in long-term average EC concentrations could contribute to additional 
impairment, because the increases would bedouble or triple that relative to existing conditions and 
the No Action Alternative NT and LJ:.T. 

SWP/CVP Export Service Areas 

At the BanksandJones purripin,g.plants, Alternative 9 LLT would result in no ~X'ceedances of the 
Bay-Delta WQCP's 1,000 f!mhosjcm EC objective for theentireperiod modeled (Appendix H, Table 
EC-10): Thus, tnere would be no adverse effect to the beneficfal uses i.n the SWP /CVP Export Service 
Areas using water pumped at this location under the Alternative 9 LL T. 

At the Banks pumping plant, relative to existing conditions, average EC levels under Alternative 9 
LLT would decrease substantially on average: 56% for the entire period modeled and 62% during 
the drought period modeled. Relative to the No Action Alternative NT, average EC levels would 
decrease by 53% for the entire period modeled and 60% during the drought period modeled. 
Similar decreases in EC would occur relative to the No Action Alternative LLT. (Appendix H, Table 
EC-20) 

At the Jones pumping plant, relative to existing conditions, average EC levels under Alternative 9 
LLT would also decrease on average, but to a lesser degree: 22% for the entire period modeled and 
18% during the drought period modeled. Relative to the No Action Alternative NT, average EC levels 
would decrease by 16% for the entire period modeled and 13% during the drought period modeled. 
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Water Quality 

1 Similar decreases in average EC would occur relative to the No Action Alternative LLT. (Appendix H, 
2 Table EC-20) 

3 Based on the decreases in long-term average EC levels that would occur at the Banks and Jones 
4 pumping plants, Alternative 9 LL T would not cause degradation of water quality with respect to EC 
5 in the SWP /CVP Export Service Areas; rather, Alternative 9 LL T would improve long-term average 
6 EC conditions in the SWP /CVP Export Service Areas. 

7 Commensurate with the EC decrease in exported waters, an improvement in lower San Joaquin 
8 River average EC levels would be expected since EC in the lower San Joaquin River is, in part, related 
9 to irrigation water deliveries from the Delta. While the magnitude of this expected lower San 

10 Joaquin River improvement in EC is difficult to predict, the relative decrease in.o:verallloading of EC-
11 elevating constituents to the Export Service Areas would likely alleviate or lessen any expected 
12 increase in EC at Vernalis related to decreased annual average San Joaquin River ftows (see EC 
13 impact discussion under No Action Alternative LL T). 

14 The export area of the Delta is listed on the state's CWA Section 303( d) list as impaired due to 
15 elevated EC. Alternative 9 LL T would result in lower long-term average EC leyels relative to existing 
16 conditions and the No Action Alternative NT and LLT and, thus, would not contribute to additional 
17 beneficial use impairment related to elevated EC in the SWP/CVP Export Service Areas waters. 

18 CEQA Conclusion: Relative to existing conditions, Alternative 9 LLT would not result in any 
19 substantial increases in long-term average EC levels upstre~m of the Delta or in the SWP /CVP 
2 0 Export Service Areas. In the Delta region, Altl;!rn;;ttive 9 LL T would result in a < 1% increase in the 
21 frequencywith which Bay-Delta WQCP EC objectives are exceeded in the San Joaquin River at San 
2 2 Andreas Landing (interior Delta) for the entire. period modeled (1976-1991 ). Further, average EC 
23 levels at San Andreas Landing would increase by16% for the entire period modeled and 33% 
24 during the drought period modeled. Because EC is not bioaccumulative, the incriases in long-term 
2 5 average EC levels would not dire~;:tly Gause biaaccumulative problems in aquatic life or hu;mans. The 
26 interior Delta is not Clean WaterA:ct secti!'n 303(d) listed for elevated EC, and other phrtftms of the 
2 7 Delta that are section 303( d) listed would not have increased long-term averageEC levels. The 
28 increases in long-term and <:lroughtperiod average EC levels and increase(} frequency of exceedance 
29 of EC objectives that would<occurin the San Joaquin River at San Andreas would potentially 
3 0 contribute to iidverse effects/on the agricultural beneficial uses in the interior Delta. This impact is 
31 considered to be. potentially significant. 

3 2 Further, relative to existing conditions, Alternative'Q LLT would result in substantial increases in 
3 3 long-term average EC during the months of October through May in Suisun Marsh, such that EC 
34 levels would be double or triple that occurring under existingconditions. The increases in long-term 
3 5 average EC levels that would occur in Suisun Marsh could further degrade existing EC levels and 
36 thus contribute additionally to adverse effects on the fish and wildlife beneficial uses. Because EC is 
3 7 not bioaccumulative, the increases in long-term average EC levels would not directly cause 
38 bioaccumulative problems in wildlife. Suisun Marsh is Clean Water Act section 303(d) listed for 
39 elevated EC and the increases in long-term average EC that would occur in the marsh could make 
40 beneficial use impairment measurably worse. This impact is considered to be potentially significant. 

41 While Mitigation Measure WQ-11 may reduce these impacts, the feasibility and effectiveness of this 
42 mitigation measures is uncertain. Therefore, the available mitigation would not necessarily reduce 
43 the impact to a level that would be less than significant. 
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Water Quality 

Mitigation Measure WQ-11: Reduce, avoid, and compensate for reduced water quality 
conditions 

Please see Mitigation Measure WQ-11 under Impact WQ-11 in the discussion of Alternative 1A. 

Impact WQ-12: Effects on electrical conductivity resulting from implementation of CM2-
CM22 

Effects of CM2-CM22 on EC under Alternative 9 LLT are the same as those discussed for Alternative 
1A LLT. There would be no adverse effect. Under CEQA, this impact would be considered less than 
significant.No mitigation is required. 

Impact WQ-13: Effects on mercury concentrations resulting from facilities operations and 
maintenance (CM1) 

[Note to Lead Agencies: This assessment is in preparation]. 

Impact WQ-14: Effects on mercury concentrations resultingfrom. implementation of CM2-
CM22 

[Note to Lead Agencies: This assessment is in preparation]. 

Impact WQ-15: Effects on nitrate concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated fdrithe No Action Alternative LLT, Alternative9 LLT would have 
negligible, if any, impact on nitrate concentrations in the rivers and reservoirs upstream of the Delta 
in the Sacramento River watershed relative toexisting conditions and theN o Action Alternative NT 
and LLT. 

Under Alternative 9 LLT, mopefing indicates that long-term annual average flows on the San Joaquin 
River would decrease byan estimated 6%, relative to existing cop.ditions,5% relative to No Action 
NT, and w~l!ld remain virtually the same relative to No Action LLT ( crossreference to Modeling Data 
Appendix, CALSIM Flow Data for Vernalis). Given these r~latively small deereases in flows and the 
weak correlation between nitrate and flows in the .San Joaquin River (see Nitrate Appendix J Figure 
2), it is expected that nitrate concentrations in the S~n Joaquin River will be minimally affected, if at 
all, by changes in flow rates under Alternative 9 LL T. 

Any negligible changes in nitrate-N concentrations that may occur in the water bodies of the affected 
environment located upstream of the Delta would not be of frequency, magnitude and geographic 
extent that would adversely affect any beneficial uses or substantially degrade the quality of these 
water bodies, with regards to nitrate. 

Delta 

Results of the mixing calculations indicate that under Alternative 9 LLT, relative to existing 
conditions, No Action NT, and No Action LLT, nitrate concentrations throughout the Delta are 
anticipated to remain low ( <1.4 mg/L-N) relative to adopted objectives (Nitrate Appendix J Table 31 
and 32). Long-term average nitrate concentrations are anticipated to increase at most locations in 
the Delta. The increase would be greatest at Franks Tract, Old River at Rock Slough, and Contra 
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Water Quality 

1 Costa Pumping Plant #1 (all> 100% increase). Long-term average concentrations were estimated to 
2 increase to 0.96, 1.32 and 1.38 mg/L-N for Franks Tract, Old River at Rock Slough, and Contra Costa 
3 Pumping Plant#1, respectively, due primarily to increased San Joaquin River water percentage at 
4 these locations (see Fingerprinting Appendix D). Although changes at specific Delta locations and for 
5 specific months may be substantial on a relative basis, the absolute concentration of nitrate in Delta 
6 waters would remain low ( <1.4 mg/L-N) in relation to the drinking water MCL of 10 mg/L-N, as well 
7 as all other thresholds identified in Table XX. No additional exceedances of the M CL are anticipated 
8 at any location (Nitrate Appendix J Table 31 ). On a monthly average basis and on a long term annual 
9 average basis, for all modeled years and for the drought period (1987-1991) only, use of assimilative 

10 capacity available under existing conditions, No Action NT, and No Action LLT, relative to the 
11 drinking water MCL of 10 mg/L-N, was up to approximately 13% at Old River at Rock Slough and 
12 Contra Costa Pumping Plant #1, and averaged approximately 9% on a long-term average 
13 basis(Nitrate Appendix J Table 33). Similarly, the use of available assimilative capacity at Franks 
14 Tract was up to approximately 10%, and averaged approximately 6% over the l:ongterm. The 
15 concentrations estimated for these locations would not increase the likelihood of exceeding the 10 
16 mg/L-N M CL, nor would they increase the risk for adverse effects to benefit:ial uses. At<all other 
17 locations, use of assimilative capacity was negligible ( <5%) (NrtrateAppendtx J Table 33). 

18 Nitrate concentrations will likely be higher than the modeling results indicate in certain locations, 
19 including: (1) in the Sacramento River between Freep(.:ltt and Mallard Island and other areas in the 
2 0 Delta downstream of Freeport that are influenced by Sacramento River water, the increase 
21 becoming greater with increasing distance downstream, due to conversion of ammonia from the 
22 SRWTP discharge at Freeport (under existing CoQ.ditiohs and No Action Alternative NT only, since 
2 3 upgrades to SRWTP that substantially reduce ammonia concentrations in the Sacramento River 
2 4 downstream of Freeport are assumed in the LLT; see the Ammonia section of this chapter for further 
2 5 discussion); (2) immediately downstrea~ of wastewater treatment plant1 that practice nitrification, 
2 6 but not denitrification (e.g., City ofRio Vista Beach WWTF, Town of DiscoveryBayWWTF, City of 
2 7 Stockton RWCF). 

28 The effect of (1) (above) is expected to be small, on the order of 1 mg/Lnitrate as Nor less in the 
29 existing conditions aJ1d No Action Alternative NT. This is because the existing increase appears to be 
3 0 from approximately0.1 mgjL-N to approximately 0.4-0.5 mg/L-N over this reach, due to 
31 approximately a 1:1conversionof ammonia-N to nitrate-N (CVWQCB 2£110:32). Because this nitrate 
3 2 is assumed not to be generated under Alternative 9l..L 1\ average concentrations would be expected 
3 3 to decrease under Alternative 9 LL Tin this reach of the Sacramento River relative to existing 
34 conditions and the No Action Alternative NT. Regarding number(2) (above), for all such facilities in 
3 5 the Delta, the Regional Water Boards have issued NPDES permits that allow discharge of wastewater 
3 6 containing nitrate into the Delta, and under these permits, the State has determined that no 
3 7 beneficial uses are adversely affected by the discharge, and that the discharger's use of available 
38 assimilative capacity of the water body is acceptable. When dilution is necessary in order for the 
39 discharge to be in compliance with the Basin Plans (which incorporate the 10 mg/L-N MCL by 
40 reference), not all of the assimilative capacity of the receiving water is granted to the discharger. 
41 Thus, limited decreases in flows are not anticipated to result in systemic exceedances of the M CLs by 
42 these POTWs. Furthermore, NPDES permits are renewed on a 5-year basis, and thus, if under 
43 changes in flows, dilution was no longer sufficient to maintain nitrate below the MCL in the receiving 
44 water, the NPDES permit renewal process would address such cases. 
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Water Quality 

1 Therefore, any increases in nitrate-N concentrations that may occur at certain locations within the 
2 Delta would not be of frequency, magnitude and geographic extent that would adversely affect any 
3 beneficial uses or substantially degrade the water quality at these locations, with regards to nitrate. 

4 SWP/CVP Export Service Areas 

5 Assessment of effects of nitrate in the SWP and CVP Export Service Areas is based on effects on 
6 nitrate-Nat the Banks and Jones pumping plants. 

7 Results of the mixing calculations indicate that under Alternative 9 LL T, relative to existing 
8 conditions, No Action NT, and No Action LLT, nitrate concentrations at Banks and Jones pumping 
9 plants are anticipated to decrease on a long-term average annual basis (Nitrate Appendix J Table 31 

10 and 32). No additional exceedances of the MCL are anticipated (Nitrate AppendiKJ Table 31). On a 
11 monthly average basis and on a long term annual average basis, for all modeled years and for the 
12 drought period (1987 -1991) only, use of assimilative capacity available~ndeie~istiug conditions 
13 and No Action NT, relative to the 10 mg/L-N MCL, was negligible for both Banks and] ones pumping 
14 plants (Nitrate Appendix} Table 33). 

15 Therefore, implementation of this alternative is not expected to result ip. adverse effects to beneficial 
16 uses or substantially degrade the quality of exported water, with regards to nitrate. 

17 CEQA Conclusion: This alternative is not expected to cause adtUtional exceedance of applicable 
18 water quality objectives/criteria by frequency, magnitude., ;md geographic extent that would cause 
19 adverse effects on any beneficial uses of waters in theaffected environment. No long-term water 
2 0 quality degradation is expected to occur suchthat exceedance of criteria is more likely or such that 
21 there is an increased risk of adverse impactsto berreficialuses. Nitrate is not 303 (d) listed within 
2 2 the affected environment and thus any increases than may occur in some areas and months would 
2 3 not make any existing nitrate-related impairment -measurably worse because no such impairments 
24 currently exist. Because nitrate is ndtbioact:umulative, increases that may occur il! some areas and 
2 5 months would not bioaccumulate to greater levels in aquatic organisms thatwould, in turn, pose 
2 6 substantial health risks to fis!l, wildlife, or humans. This impact is considered to be less than 
27 significant. No mitigation is required. 

28 Impact WQ-16: Effects on ~itrate concentrations resulting from implementation of CM2-23 

29 Effects of CMZ-2.3 on nitrate under Alternative 9 LkTarethe same as thos~ discussed for Alternative 
3 0 1A LL T~ This impact is considered to be less than stgnificant. No mitrgation is required. 

31 Impact WQ-17: Effects on dissolved organic carbon concentrations resulting from facilities 
32 operations and maintenance (CM1) 

3 3 Upstream of the Delta 

34 Under Alternative 9 LLT, there would be no substantial change to the sources of DOC within the 
35 watersheds upstream of the Delta. Moreover, long-term average flow and DOC levels in the 
36 Sacramento River at Hood and San Joaquin River at Vernalis are poorly correlated. Thus changes in 
3 7 system operations and resulting reservoir storage levels and river flows would not be expected to 
38 cause a substantial long-term change in DOC concentrations in the water bodies upstream of the 
39 Delta. Any negligible changes in DOC levels in water bodies upstream of the Delta under Alternative 
40 9 LLT, relative to existing conditions and the No Action Alternative NT and LLT, would not be of 
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Water Quality 

1 sufficient frequency, magnitude and geographic extent that would adversely affect any beneficial 
2 uses or substantially degrade the quality of these water bodies, with regards to DOC. 

3 Delta 

4 Under Alternative 9 LLT, the geographic extent of effects pertaining to long-term average DOC 
5 concentrations in the Delta would be similar to that previously described for Alternative 1A LLT, 
6 although the magnitude of predicted long-term increase and relative frequency of concentration 
7 threshold exceedances would be substantially greater. Modeled effects would be greatest at Franks 
8 Tract, Rock Slough, and Contra Costa PP No.1., where for the 16-year hydrologic period and the 
9 modeled drought period, long-term average concentration increases ranging from 0.6-1.0 mg/L 

10 would be predicted ( ::::;28% net increase), resulting in long-term average DOC concentrations greater 
11 than 4 mg/L at Rock Slough and Contra Costa PP No. 1 (Appendix 8K, DOC Table 10). Increases in 
12 long-term average concentrations would correspond to more frequent C()ne'entration threshold 
13 exceedances, with the greatest change occurring at Rock Slough and Contra Costa PP No. 1locations. 
14 For Rock Slough, long-term average DOC concentrations exceeding 3 mg/L would increase from 
15 52% under existing conditions to 99% under the Alternative 9 LLT(an increase from 41% to 100% 
16 for the drought period), and concentrations exceeding 4 mg/L would increase from 30% to 44% 
17 (32% to 67% for the drought period). For Contra Costa PP No.1, lo'D.g-tetm average DOC 
18 concentrations exceeding 3 mg/L would increase from, 52% under eXisting conditions to 100% 
19 under Alternative 9 LLT (45% to 100% for the droughtperiod),a:n~ concentrations exceeding4 
2 0 mg/L would increase from 32% to 45% (35% to 65% for the drought period). Relative change in 
21 frequency of threshold exceedance for other assessmentlocations would be similar or less. 

2 2 In comparison, Alternative 9 LL T relative .tothe No Action Alternative NT and No Action Alternative 
2 3 LL T would generally result in a similar magnitude of change to that discussed .for the comparison to 
24 existing conditions. Maximum increases of 0.7-l.Omg/L DOC (i.e., ::::;29%Jwould be predicted at 
2 5 Franks Tract, Rock Slough, and Contra Costa PP No. 1 relative to No Action .AJterna:tive NT, while 
2 6 maximum increases at these locations would be slightly less (i.e., between (};6-0. 9 mgfL~ S24%) 
27 when compared to No ActionAlternativelLT (Appendix 8K, DOC Table .. 10). Threshold 
2 8 concentration exceedance frequency trends would also be similar to that discussed for the existing 
29 condition comparisqn, with exception to the predicted 4 mg/L exceedance frequency at Buckley 
3 0 Cove. In cqm,parishn to the No Action Alternative NT, the frequency which lo~g~term average DOC 
31 concentrations exceeded 4 mg/L at Buckley Cove wouldiJ?.creasefrom 23% to 39% (3 7% to 50% for 
3 2 the modeled drought p~fiod), with slightly smalledhcreases when comparing to No Action 
3 3 Alternative.LL T. 

34 The increases itt lpng-term average DOC concentrations estimated to occur at Franks Tract, Rock 
3 5 Slough, and Contra Costa PP No. 1 are considered substantial and could potentially trigger 
3 6 significant changes in drinking water treatment plant design or operations. In particular, assessment 
3 7 locations at Rock Slough and Contra Costa PP No. 1 represent municipal intakes servicing existing 
3 8 drinking water treatment plants. Under Alternative 9, drinking water treatment plants obtaining 
39 water from these interior Delta locations would likely need to upgrade existing treatment systems in 
40 order to achieve EPA Stage 1 Disinfectants and Disinfection Byproduct Rule action thresholds. While 
41 treatment technologies sufficient to achieve the necessary DOC removals exist, implementation of 
42 such technologies would likely require substantial investment in new or modified infrastructure. 

43 Relative to existing, No Action Alternative NT, and No Action Alternative LLT conditions, Alternative 
44 9 LL T would lead to predicted improvements in long-term average DOC concentrations at Barker 
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Water Quality 

Slough and Staten Island, as well Banks and Jones pumping plants. Predicted long-term average DOC 
concentrations at Barker Slough and Staten Island would decrease 0.1-0.2 mg/L, while long-term 
average DOC concentrations at Banks and Jones would decrease as much as 1.5-1.8 mg/L, depending 
on baseline conditions comparison and modeling period. 

SWP/CVP Export Service Areas 

Under Alternative 9 LL T, modeled long-term average DOC concentrations would decrease at Banks 
and Jones pumping plants for both the modeled 16-year hydrologic period and the modeled drought 
period. Modeled decreases would generally be similar between existing conditions, No Action 
Alternative NT, and No Action Alternative LLT. Relative to existing conditions, long-term average 
DOC concentrations at Banks would be predicted to decrease by 1.5 mg/L (1.8 mg/L during drought 
period) (Appendix 8K, DOC Table 10Table). At Jones, long-term average DOC concentrations would 
be predicted to decrease by 1.5 mg/L (1. 7 mg/L during drought period). Su2hs1Jbstantial 
improvement in long-term average DOC concentrations would include fewer exceedances of 
concentration thresholds. At both Banks and Jones, average DOC concen~rations exceeding the 2 
mg/L concentration threshold would decrease from 100% undeF e~isting conditions, No Action 
Alternative NT and No Action Alternative LLT to 39% under Alternafive9 (100% to 32% during the 
drought period), while concentrations exceeding 4 mg/L wo.uld nearly be eliminated (i.e., ::::;10% 
exceedance frequency). Such modeled improvement would chrrespon£:lto substantial improvement 
in Export Service Areas water quality, respective to DOC: 

Similar to the discussion pertaining to the No Action Alternative LLT, maintenance of SWP and CVP 
facilities under Alternative 9 LL T would not be expected to. create new sources of DOC or contribute 
towards a substantial change in existing sources of DOC in the affected area. Maintenance activities 
would not be expected to cause any sttbstantial change in long-term average DOC concentrations 
such that MUN beneficial uses, or any other beneftr:ial use, would be adverselyaffected. 

CEQA Conclusion: Relative to e:X:isting condltfons, Alternative 9 LLT operatic:tn andmaintenance 
would not result in any substantialchange in long-term average DOC concentration upstream of the 
Delta. Furthermore, under Alternative 9 LL T, water exported from the I)el~a to theSWP /CVP service 
area would be substantrallyirnproved relative to DOC. DOC is not bioaccumulative, therefore change 
in long-term~verage DOC concentrations would not directly cause bioaccumulative problems in 
aquatic life or humans, Additionally, DOC is not a con?tituent related to any 303 (d) listings. 
Nevertheless, new andm?dified conveyance facilities proposed under Alternative 9 LLT would 
result in a substantial increase in long-term average DOC concentrations (i.e., 0.6-1.0 mg/L, 
equivalent to ::528% relative increase) at Franks Tract, Rock Slough, and Contra Costa PP No.1. In 
particular, under Alternative 9 LL T, model predicted lohg-term ~verage DOC concentrations would 
be greater than 4 mg/L at Rock Slough and Contra Costa PP No. 1 with commensurate substantial 
increases in the frequency with which average DOC concentrations exceed 2, 3, and 4 mg/L levels. 
Drinking water treatment plants obtaining water from these interior Delta locations would likely 
need to upgrade existing treatment systems in order to achieve EPA Stage 1 Disinfectants and 
Disinfection Byproduct Rule action thresholds. Therefore, such a magnitude change in long-term 
average DOC concentrations would represent a substantially increased risk for adverse effects on 
existing MUN beneficial uses at Rock Slough and Contra Costa PP No.1 should such treatment 
upgrades not be undertaken. The impact is considered significant and mitigation is required. While 
Mitigation Measure WQ-17 is available to partially reduce this impact of DOC, the feasibility and 
effectiveness of this mitigation measures is uncertain and therefore it is not known if its 
implementation would reduce the identified impact to a level that would be less than significant. 
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1 Mitigation Measure WQ-17: 

2 To reduce the effect of CM1 operations on increased DOC concentrations specifically predicted 
3 to occur at municipal water purveyors obtaining raw source water through south Delta intakes 
4 at Rock Slough and those associated with Contra Costa PP No.1, DWR and Reclamation shall 
5 coordinate with the purveyors to identify the means to compensate for increases in long-term 
6 average DOC concentrations. DWR and Reclamation shall implement any combination of 
7 measures sufficient to maintaining DBP concentrations at existing levels (i.e., as system-wide 
8 running annual average) in treated drinking water of affected water purveyors. Such actions 
9 may include, but not be limited to, providing monetary compensation sufficient to: 1) upgrade 

10 and maintain adequate drinking water treatment systems, 2) develop or obtain replacement 
11 surface water supplies from other water rights holders, 3) develop replacement groundwater 
12 supplies, or 4) physically route a portion of the water diverted from the Sacramento River 
13 through the associated new conveyance pipelines/tunnel to affected purveyors. 

14 Impact WQ-18: Effects on DOC concentrations resulting from implementation ofCM2-CM22 

15 Conservation components under Alternative 9 would be similar to tfrose under Alternative 1A, but 
16 with changes in the south Delta to accommodate the modified corridors. r}:lerefore, effects on DOC 
17 resulting from the implementation of CM2-CM22 would be sfmilar to tli~t previously discussed for 
18 Alternative 1A LLT. In summary, conservation measures. CM4CM7 and CM10 could contribute 
19 substantial amounts of DOC to raw drinking water supplies, largely depending on final design and 
2 0 operational criteria for the related wetland and ripatian habitat restoration activities. Substantially 
21 increased long-term average DOC in raw water supplies co.uld lead to a need for treatment plant 
2 2 upgrades in order to appropriately mana:ge DBP formation in treated drinking water. This potential 
2 3 for future DOC increases would lead tcr substantially greater associated risk oflong-term adverse 
24 effects on the MUN beneficial use. 

,, "' 

25 CEQA Conclusion: Effects of CM4~CM7~ftnd CM10 on DOC under Alternative9 LL T aFe similar to 
2 6 those discussed for Alternative 1A LLT. Similar to the discussion for Alternative 1A, this impact is 
2 7 considered to be significant. Mi4::igation is required. It is uncertain whe-ther implementation of 
28 Mitigation Measure WQ-18 would reduce identified impacts to a less than significant level. Hence, 
29 this impact coul<iremain significant after mitigation. 

30 Mitigation Measure WQ-18: Design wetlandand riparian llabitatfeatures to minimize 
31 effects on municipal intakes 

3 2 Please see Mitigation Measure WQ-18 under Impact WQ-18 in the discussion of Alternative 1A. 

3 3 Impact WQ-19: Effects on pathogens resulting from facilities operations and maintenance 

3 4 Effects of CM 1 on pathogens under Alternative 9 are the same as those discussed for Alternative 1A 
3 5 LL T. This impact is considered to be less than significant. No mitigation is required. 

3 6 Impact WQ-20: Effects on pathogens resulting from implementation of CM2-CM22 

3 7 Effects of CM2-CM22on pathogens under Alternative 9 are the same as those discussed for 
38 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 
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1 Impact WQ-22: Effects on pesticide concentrations resulting from facilities operations and 
2 maintenance (CM1) 

3 Upstream of the Delta 

4 For the same reasons stated for the No Action Alternative LLT, under Alternative 9 LLT no specific 
5 operations or maintenance activity of the SWP or CVP would substantially drive a change in 
6 pesticide use, and thus pesticide sources would remain unaffected upstream of the Delta. 
7 Nevertheless, changes in the timing and magnitude of reservoir releases could have an effect on 
8 available dilution capacity along river segments such as the Sacramento, Feather, American, and San 
9 Joaquin Rivers. 

10 Under Alternative 9 LLT, winter (November -March) and summer (April-October) season average 
11 flow rates on the Sacramento River at Freeport, American River at Nimbus1 Feather River at 
12 Thermalito and the San Joaquin River at Vernalis would change. Relative to existingcondition, No 
13 Action Alternative NT and No Action Alternative LLT, seasonal average flow rates on the Sacramento 
14 would decrease no more than 5% during the summer and 3% during the vvinter relative to existing 
15 conditions (Appendix 8L, Seasonal average flows Tables 1-4). On theFeptherRiver, average flow 
16 rates would increase by as much as 10% during the summer, but would decrease by as much as 5% 
17 in the winter. American River average flow rates would decrease by as much as 17% in the summer 
18 but would increase by as much as 10% in the wtnter. Seasonalaverage flow rates on the San Joaquin 
19 River would decrease by as much as 12% in the summer, but increase by as much as 3% in the 
2 0 winter. For the same reasons stated for the No Action ~lternative LL T, decreased seasonal average 
21 flow of ::::;17% is not considered to be of sufficient magnitud.e to substantially increase pesticide 
2 2 concentrations or alter the long-term risk ofpesticid~-related toxicity to aquatic life, nor adversely 
2 3 affect other beneficial uses of water bqdies upstream of the Delta. 

24 Delta 

2 5 Sources of diuron, OP and pyrethroid insecticides to the Plan Area include direct inputQfsurface 
2 6 runoff from in-Delta agrtcultin:e and .l)elta urbanized areas as well inputs from rivers upstream of 
2 7 the Delta. Similar to Ups:treant of the Delta, CVP /SWP operations would not affect these sources. 

28 Under Alternative9LLT, the distribution and mixing of Delta source waters would change. Percent 
29 change ih monthly average source water fraction were evaluated for the modeled 16-year (1976-
3 0 1991) hydrologic period and a representative droqght period {1987 -1991 ), with special attention 
31 given to charrges in San Joaquin River, Sacramento River and Delta Agriculture sources water 
32 fractions. Relative to existing conditions, under Alternative 9 LL'F modeled San Joaquin River 
33 fractions would increase greater than 10% at Franks Tract~Rqcik Slough, Contra Costa PP No.1, and 
34 the San Joaquin River at Antioch (Appendix 8D, Source Watef"Fingerprinting). At Antioch, San 
35 Joaquin River source water fractions would increase by 1Z.15% from October through May (11-
3 6 14% from November through April for the modeled drought period). While this change at Antioch is 
3 7 not considered substantial, changes in San Joaquin River source water fraction in the Delta interior 
3 8 would be considerable. At Franks Tract, San Joaquin River source water fractions would increase 
39 between 25-57% for the entire calendar year of January through Decanber (11-52% for October 
40 through July of the modeled drought period). Changes at Rock Slough and Contra Costa PP No.1 
41 would be very similar, where modeled San Joaquin River source water fractions would increase 
42 from 35-80% (25-78% for the modeled drought period) for the entire calendar year of January 
43 through December. In addition, Sacramento River fractions would increase greater than 10% at 
44 Staten Island and Buckley Cove (not including Banks and Jones). At Staten Island, Sacramento River 
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Water Quality 

fractions would increase by 16% in April and 20% in May (13-15% from February through April of 
the modeled drought period). These changes at Staten Island are not considered substantial. At 
Buckley Cove, however, Sacramento source water fraction would increase between 36-72% ( 46-
73% for the drought period) for the entire calendar year of January through December. Although a 
considerable change, this change in source water fraction at Buckley Cove would balance through a 
nearly equivalent decrease in San Joaquin River water. Delta agricultural fractions would not 
increase greater than 8% at any assessment location. 

Relative to existing conditions, increases in San Joaquin River source water fraction at Franks Tract, 
Rock Slough, and Contra Costa PP NO.1 would primarily balance through decreases in Sacramento 
River water, and as a result the San Joaquin River would account for greater than 50% of the total 
source water volume at Franks Tract between October and June (>50% for November and 
December during the modeled drought period), and would be greater than 50%, and as much as 
86% during for the entire calendar year at Rock Slough and Contra Costa PP No.l (greater than 50% 
and as high as 80% for October through June of the modeled drought period). While .. the source 
water and potential pesticide related toxicity co-occurrence predictions do not mean aqverse effect 
would occur, such considerable modeled increases in winter a~ti ~<l.rlysuritl:)ler source water 
fraction at Franks Tract and winter and summer source water fractions.at Rock Slough and Contra 
Costa PP No.1 could substantially alter the long-term riskofpesticide-related toxicity to aquatic life, 
given the apparent greater incidence of pesticid7s in the San Joaquin River. 

When compared to No Action Alternative NT and No Action .Alternative LLT, changes in source 
water fractions would be similar in season, geographic extent,and magnitude to those discussed for 
existing conditions (Appendix 8D, Source Water Fingerprinting). Relative to No Action Alternative 
NT and No Action Alternative LLT the similar magnitude increase in San Joaquin River source water 
fraction at Franks Tract, Rock Slough, a~d Contra Costa PP No. 1 would be consider.ed substantial 
and could substantially increase theJong'"term risk of pesticide-related toxicity to aquatic life. 

These predicted adverse effects:~:m pesticidesrelative to existing conditions, No Action Alternative 
NT, and No Action Alternative LLT fundamentally assume that the presentpattern of pesticide 
incidence in surface water will 6ccmat similar levels into the future.fn. reality, however, the 
makeup and character of the pesticide use market in the late long-term (he., the year 2060) will not 
be exactly as.Jt isto.day. Curr~ntqse of chlorpyrifos and diazinords on tlie decline with their 
replacement by pyrethroids on the rise, yet in this assessment itls. the apparent greater incidence of 
diazinonand clilorpyrifol? on the San Joaquin River that serves as the basis for concluding that 
substantially increased San Joaquin River source Wat~r fraction would correspond to an increased 
risk of pesticide-related toxicity to aquatic life. By 2060;however, alternatives pesticides, such as 
neonicitinoids and biologicals, will likely be a more subsfantialtontributing part of the existing mix 
of pesticides, and perhaps more prominent. The trend in the development of future-use pesticides is 
towards reduced risk pesticides, including more biopesticides, with greater targeted specificity, 
fewer residues, and lower overall non-target toxicity. By 2060 existing chlorpyrifos and diazinon 
TMDLs for the Sacramento and San Joaquin Rivers will have been in effect for more than 50 years. 
Moreover, it is reasonable to expect that CWA section 303 (d) listings and future additional listings 
will have developed TMDLs by 2060. To the extent these existing and future TMDL's address current 
and future-use pesticides, a greater degree of pesticide related source control can be anticipated. 
Nevertheless, forecasting whether these various efforts will ultimately be successful at resolving 
current pesticide related impairments requires considerable speculation. While the fundamental 
assumptions that have guided this assessment of pesticides may be somewhat altered by 2 060, 
these assumptions are informed by actual studies and monitoring data collected from the recent 
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1 past and, therefore, judging project alternative effects in the future remain most accurate through 
2 use of these informed assumptions rather than based on assumptions founded upon future 
3 speculative conditions. 

4 SWP /CVP Export Service Areas 

5 Assessment of effects in SWP /CVP Export Service Areas is based on effects seen in the Plan Area at 
6 the Banks and Jones pumping plants. Under Alternative 9 LLT, Sacramento River source water 
7 fractions would increase at both Banks and Jones pumping plants relative to existing conditions, No 
8 Action Alternative NT and No Action Alternative LLT (Appendix 8D, Source Water Fingerprinting). 
9 At Banks pumping plant, Sacramento source water fractions would generally increase from 12-38% 

10 for February through June (12-3 7% for February through June of the modeled drought period) and 
11 at Jones pumping plant Sacramento source water fractions would generally increase from 7-54% for 
12 the entire calendar year (14-69% for September through June of the modefed drought period). 
13 These increases in Sacramento source water fraction would primarily balance through equivalent 
14 decreases in San Joaquin River water. Based on the general observation that San Joaquin River, in 
15 comparison to the Sacramento River, is a greater contributor of:OP insectfcfdes in terms of greater 
16 frequency of incidence and presence at concentrations exceeding water quality benchmarks, 
17 modeled increases in Sacramento River fraction at Banks and Jones would generally represent an 
18 improvement in export water quality respective to pesticides. 

19 CEQA Conclusion: Relative to existing conditions,the Alternative 9 LL T would not result in any 
2 0 substantial change in long-term average pesticide concentration or result in substantial increase in 
21 the anticipated frequencywith which long-term averagep~sticide concentrations would exceed 
2 2 aquatic life toxicity thresholds or other beneficial use effect thresholds upstream of the Delta or the 
2 3 SWP /CVP service area. N umerO!.J.S pesticides are currently used throughout the affected 
24 environment, and while some of these pesticides may be bioaccumulative, those present-use 
2 5 pesticides for which there i~ sufficient evidence for their presence in waters aff~ded by SWP and 
2 6 CVP operations (i.e., diazinon, chlorpy'rifos, diu ron, and pyrethroids) are ~qt considered 
2 7 bioaccumulative, and thus changes in their concentrations would not directly cause bioaccumulative 
28 problems in aquatic lifeor humans. Furthermore, while there are n-y:merous 303{ii) listings 
2 9 throughoutthe affected environment that name pesticides as the cause f<:>r beneficial use 
3 0 impairment, the modeled changes in upstream river flows and I)elta source water fractions would 
31 not be expecte~to make any of these beneficial use impairments measurao1yworse, with principal 
3 2 exceptiotUo locations in the Delta that would receive a substimtiaHy.greater fraction San Joaquin 
33 River water tinder Alternative 9. Long-term average San Joaquin Rivet source water fractions at 
34 Franks Tract, Rock Slough and Contra Costa PP No. 1locations would change considerably for the 
3 5 calendar year slicl'l that the long-term risk of pesticide-related toxicity to aquatic life could 
3 6 substantially increase. Additionally, the potential for increased incidence of pesticide related toxicity 
37 could include pesticides such as chlorpyrifos and diazinon for which existing 303(d) listings exist for 
38 the Delta, and thus existing beneficial use impairment could be made discernibly worse. The impact 
39 is considered to be significant and unavoidable. There is no feasible mitigation available to reduce 
40 the effect of this significant impact. 

41 Impact WQ-22: Effects on pesticide concentrations resulting from implementation of CM2-
42 CM22 

43 Conservation components under Alternative 9 would be similar to those under Alternative 1A, but 
44 with changes in the south Delta to accommodate the modified corridors. Effects on pesticides 
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resulting from the implementation of CM2-CM22would be similar to that previously discussed for 
Alternative 1A LL T. In summary, CM 13 proposes the use of herbicides to control invasive aquatic 
vegetation around habitat restoration sites. Herbicides directly applied to water could include 
adverse effects on non-target aquatic life, such as aquatic invertebrates and beneficial aquatic plants. 
As such, aquatic life toxicity objectives could be exceeded with sufficient frequency and magnitude 
such that beneficial uses would be impacted. 

CEQA Conclusion: Effects of CM2-CM22on pesticides under Alternative 9 LL Tare the similar as 
those discussed for Alternative 1A LLT. Potential environmental effects related only to CM13 are 
considered to be significant. Mitigation is required. While Mitigation Measure WQ-22 is available to 
partially reduce this impact of pesticides, no feasible mitigation is available that would reduce it to a 
level that would be less than significant. 

Mitigation Measure WQ-22: Implement least toxic integrated pestma11agement strategies 

Please see Mitigation Measure WQ-22 under Impact WQ-22 in thedfscussion of Alternative 1A. 

Impact WQ-23: Effects on phosphorus concentrations resulting frnm facilities operations and 
maintenance (CM1) 

Effects of water facilities and operations (CM1) on phosphorus levels in water bodies of the affected 
environment under Alternative 3 LL T would be very similar (i.e., nearly the same) as those 
discussed for Alternative 1A LL T. Consequently, the environmental consequences to phosphorus 
levels discussed in detail for Alternative 1A I.iL T also adequately represent the effects under 
Alternative 3 LLT. Based on this finding, this impact is considered to be less than significant. No 
mitigation is required. 

Impact WQ-24: Effects on phospllorus concentrations resulting from implementation of CM2-
CM22 

' ~ 
Effects of CM2-23 on phosphorus Iev~ls in water bodies of the affected ~nvironment under 
Alternative 9 LLT would be yery similar (i.e., nearly the same) as those discussed for Alternative 1A 
LLT. Consequent!y, the environmental consequences to phosphorus lev~ls froll} implementing CM2-
CM22 discu~sed in Uetail for Alternative 1A LLT also adequately :represent the effects of these same 
actionsunder Alternative 9 LLT. Based on this finding, thi$ impact is considered to be less than 
significirl,~. No .tnitigatiO'l1 is required. 

ImpactWQ-25: Effects on selenium concentrationsresultingfrom facilities operations and 
maintenance (CM1) 

[Note to Lead Agencies: This assessment is in preparation]. 

Impact WQ-26: Effects on selenium concentrations resulting from implementation of CM2-
CM22 

[Note to Lead Agencies: This assessment is in preparation]. 
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Water Quality 

Impact WQ-28: Effects on trace metal concentrations resulting from facilities operations and 
maintenance (CM1) 

Upstream of the Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative 9 LLT would result in 
negligible, and likely immeasurable, increases in trace metal concentrations in the rivers and 
reservoirs upstream of the Delta, relative to existing conditions, No Action NT and No Action LLT. 
Effects due to the operation and maintenance of the conveyance facilities are expected to be 
immeasurable, on an annual and long-term average basis. As such, the Alternative 9 would not be 
expected to substantially increase the frequency with which applicable Basin Plan objectives or CTR 
criteria would be exceeded in water bodies of the affected environment locatedupstream of the 
Delta or substantially degrade the quality of these water bodies, with regard to trace metals. 

Delta 

For the same reasons stated for the No Action Alternative LLT, Alternative 9 LLT would not result in 
substantial increases in trace metal concentrations in the Delta relative to existing conditions, No 
Action NT, and No Action LLT. However, substantial changes in sourte water fraction would occur in 
the south Delta (see Appendix D [editor: reference to Fingerprinting Appendix]). Throughout much 
of the south Delta, San Joaquin River water woul9. replace Sacrament6 River water, with the future 
trace metals profile largely reflecting that of the Sa:n Joaquin River. As discussed for the No Action 
Alternative, trace metal concentration profiles between thefSan Joaquin and Sacramento Rivers are 
very similar and currently meet Basin Plan objectives and CTR criteria. While the change in trace 
metal concentrations in the south Delta would likelybe measurable, Alternative 9 would not be 
expected to substantially increase the frequency with which applicable Basin Plan objectives or CTR 
criteria would be exceeded in the Delta ;or substantially degrade the quality of Delta waters with 
regard to trace metals. 

SWP/CVP Export Service Areas 

For the same reasons stated for the No Action Alternative LL T, Alternative 9.LLTwould not result in 
substantial increase:; in trace metal concentrations in the water exportedfrom the Delta or diverted 
from the Sacramento River'through the proposed conveyance fa_cilities. As s~.tch, there is not 
expected to be subst~ntial changes in trace metal conl;entrationsjn the SWPjCVP export service 
area waters under Altern~tive 9, relative to existing conditiorrs, No Action NT, and No Action LLT. As 
such, Alternative 9 would not be expected to substantially increase the frequency with which 
applicable B~~in Plan objectives or CTR criteria woulabe exceeoed in the water bodies of the 
affected environment in the SWP and CVP Service Area orsubstantially degrade the quality of these 
water bodies, with regard to trace metals. 

CEQA Conclusion: There would be no substantial long-term increase in trace metal concentrations 
in the rivers and reservoirs upstream of the Delta, in the Delta Region, or the SWP /CVP export 
service area waters under Alternative 9 relative to existing conditions. As such, this alternative is 
not expected to cause additional exceedance of applicable water quality objectives by frequency, 
magnitude, and geographic extent that would cause adverse effects on any beneficial uses of waters 
in the affected environment. Because trace metal concentrations are not expected to increase 
substantially, no long-term water quality degradation for trace metals is expected to occur and, thus, 
no adverse effects to beneficial uses would occur. Furthermore, any negligible changes in long-term 
trace metal concentrations that may occur in water bodies of the affected environment would not be 
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1 expected to make any existing beneficial use impairments measurably worse. The trace metals 
2 discussed in this assessment are not considered bioaccumulative, and thus would not directly cause 
3 bioaccumulative problems in aquatic life or humans. This impact is considered to be less than 
4 significant. No mitigation is required. 

5 Impact WQ-28: Effects on trace metal concentrations resulting from implementation of CM2-
6 CM22 

7 Conservation components under Alternative 9 would be similar to those under Alternative 1A, but 
8 with changes in the south Delta to accommodate the modified corridors. Effects on trace metals 
9 resulting from the implementation of conservation measures 2-22 would be similar to that 

10 previously discussed for Alternative 1A. As they pertain to trace metals, implementation of CM2-
11 CM22 would not be expected to adversely affect beneficial uses of the affe~ted enVironment or 
12 substantially degrade water quality with respect to trace metals. 

13 CEQA Conclusion: Implementation of CM2-CM22 under Alternative 9would not cause.substantial 
14 long-term increase in trace metal concentrations in the rivers and reservtYirs upstrean Of the Delta, 
15 in the Delta Region, or the SWP /CVP export service area. As such, this alternative is not expected to 
16 cause additional exceedance of applicable water quality objectivesby frequency, magnitude, and 
17 geographic extent that would cause adverse effects on any beneficial uses of waters in the affected 
18 environment. Because trace metal concentrations are not expected to increase substantially, no 
19 long-term water quality degradation for trace metals is expected to occur and, thus, no adverse 
2 0 effects to beneficial uses would occur. Furthermore, any negligible changes in long-term trace metal 
21 concentrations that may occur throughout the affected environment would not be expected to make 
2 2 any existing beneficial use impairments measurablyworse. The trace metals discussed in this 
2 3 assessment are not considered>bioaccun:ulative, 1:1nd thus would not directly c~usebioaccumulative 
2 4 problems in aquatic life or humans. ThiS' i~p.pact is .considered to be less tlnin significant. No 
2 5 mitigation is required. 

2 6 Impact WQ-29: Effects on TSS andturbidity resulting from facilities operations and 
27 maintenance (CM1) 

2 8 Effects of CM 1 on TSS and'turbidity under Alternative 9 are the same as those discussed for 
29 Alternative 1A LLT.This impact is considered to be less than significant. Nnmitigation is required. 

3 0 Impact WQ-30: Effects on TSS and turbidity resulting from implementation of CM2-CM22 

31 Effects of CM2-CM22on TSS and turbidity under Alternative 9 are the same as those discussed for 
3 2 Alternative 1A LLT. This impact is considered to be less than significant. No mitigation is required. 

3 3 Impact WQ-31: Water quality impacts resulting from construction-related activities for CMl-
34 CM22 implementation 

35 The construction activities necessary to implement new conveyance features for CM1 under 
3 6 Alternative 9 LLT would involve substantially different locations and types of construction activity 
3 7 to those discussed for Alternative 1A. In particular, the construction of permanent operable gates, 
38 locks, levee and channel improvements, and pumping stations within the Delta would involve 
39 considerable in-channel dredging and facility construction activity. However, construction 
40 techniques for many features of the conveyance system within the Delta would be similar. The 
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Water Quality 

remainder of the facilities constructed under Alternative 9, including conservation measures CM2-
CM22, would be very similar to, or the same as, those to be constructed for Alternative 1A. 

The types of potential construction-related materials used, constituent discharges, and related 
water quality effects associated with implementation of conservation measures CM1 under 
Alternative 9 would be similar to the effects discussed for Alternative 1A LL T, and the effects 
anticipated with implementation of CM2-CM22 would be essentially identical. Given the substantial 
differences in the conveyance features under CM1, there could be differences in the location, 
magnitude, duration, and frequency of construction activities and related water quality effects. In 
particular, relative to the existing conditions and No Action Alternative conditions, the extensive 
dredging and channel improvements under Alternative 9 would result in the potential for in-water 
turbidity and sediment resuspension Nevertheless, the construction of CM1 with the environmental 
commitments would result in the potential water quality effects being largely avoided and 
minimized. The specific environmental commitments that would be implemented under Alternative 
9 would be similar to those described for Alternative 1A Consequently, relative to existing 
conditions, Alternative 9 LLT would not be expected to cause exceedanceuf applicable water quality 
objectives/ criteria or substantial degradation with respect to constituents Gfconcern, and thus 
would not adversely affect any beneficial uses upstream of the Delta, in the Delta, or in the SWP and 
CVP service area 

CEQA Conclusion: Construction-related contaminant discharges would be temporary and 
intermittent in nature and would involve negligible, if any, discharges ofbioaccumulative or 303(d) 
listed constituents to water bodies of the affe4;;ted envir<:mment. As such, construction activities 
would not contribute measurably to bioaccumuladon of contaminants in organisms or humans or 
cause 303(d) impairments to be discernibly worse. Because environmental commitments would be 
implemented under Alternative9 LLT f~r construction-related activities along with agency-issues 
permits that also contain construction requirements to protect water quality, the construction
related effects would not be expected to cam:ie or contribute to a substantipi increased frequency of 
exceedances of water quality objectives/criteria relative to existing conditions, or substantially 
degrade water quality with respect to the constituents of concern on aJong-term average basis, and 
thus would not adversely affect any beneficial uses in water bodies upstream of the Delta, within the 
Delta, or in the SWP~and CVP servite area. Based on these findings, this impact t~ determined to be 
less than significant No mitigation is required. 

8.3.5 Cumulative Analysis 

8.3.5.1 Assessment Methodology 

34 Water quality conditions upstream of the Delta, in the Delta Region, and in the SWP /CVP export 
3 5 service areas of the affected environment are expected to change as a result of past, present, and 
3 6 reasonably foreseeable future projects, population growth, climate change, and changes in water 
37 quality regulations (e.g., completion ofTMDLs, adoption of new or more restrictive 
38 criteria/ objectives). Many past, present, and reasonably foreseeable future projects will contribute 
3 9 to the degradation of various water quality parameters, whereas others will function to improve 
40 constituent-specific water quality in certain areas. Future population growth may produce increased 
41 constituent loadings to the water bodies of the affected environment through increased urban 
4 2 stormwater runoff, increased POTW discharges, and changes in land uses. Climate change is 
43 anticipated to cause salinity increases in the western and southern Delta due to sea level rise. 
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Water Quality 

Conversely, changes in water quality regulations generally are in a direction that results in 
improvements in water quality (e.g., increased monitoring and restrictions on urban stormwater 
runoff, completion ofTMDLs to lessen or eliminate existing beneficial use impairments through 
improved water quality, more restrictive regulations on POTW discharges, new and/or more 
restrictive water quality criteria/objectives in Basin Plans). 

When the effects of the BDCP alternatives on water quality are considered in connection with the 
potential effects of projects listed in Appendix 3D, Ongoing Programs, Projects, and Policies included 
in the Cumulative Impact Assessment for the BDCP E!RjEIS and Attachment A of Appendix 3A, 
Alternatives Development Report, the potential effects range from beneficial to potentially adverse 
cumulative effects on water quality, depending upon water quality constituent/parameter and 
location. This assessment discusses only cumulative impacts which could result, in part, from 
construction and implementation of the BDCP. Constituents or constituentgroups which could not 
be affected by the BDCP are identified and addressed in the water quality Screening Analysis 
presented in Appendix C. The majority of the constituents assessed irrthe Screening Analysis have 
not been detected in the major source waters to the Delta, and otl:u;:~rs tfiat have been detected have 
generally not exceeded water quality objectives/ criteria or would not be affected by construction 
and implementation of the BDCP. Consequently, they are not specifically <;1ddressed in this 
cumulative assessment. For a discussion of cumulative effet;tsrelated to water temperature, see 
Chapter 11, Fisheries and Aquatic Resources. [Note to Lead Ag(/n.cies:Thfs section in Chapter 11 is in 
preparation]. 

If the cumulative water quality condition (whichinch.ides implementation of the BDCP along with 
past, present, and reasonably foreseeable future projects, population growth, climate change, and 
changes in water quality regulations) for a constituent or group of constituents within a defined 
region of the affected environment is determined not to be adverse, then l10 further assessment is 
required. No further assessp:1entisrequired because a non-adverse cumulative ctmdition 
demonstrates that the BDCPah::erndtive would not have adverse effects that <:~.re irultvidually less 
than significant but that would ''cumulat~" or "be additive" with those of other past, present, and 
reasonably foreseeable projects to result in an adverse cumulative effea;t. In this,case, because the 
cumulative condition would not be adverse, and thus the BDCP alterJ:iative implemented would not 
contribute considerably to ~n adverse cumulative condition, no mitigat~on wotdd be triggered from 
this cumuhitive impact assessment finding. Conversely, if the cumulative condition for water quality 
is determined to be adverse, then further assessmen:tjs provided to detenhine if implementation of 
the BDCP alternatives would contribute considerably to that adverse .cumulative condition. If a 
BDCP alternative's implementation would not contribute considerably to the adverse cumulative 
water quality condition identified, then no mitigation is required. However, if a BDCP alternative's 
implementation would contribute considerably to the adverse cumulative water quality condition 
identified, then mitigation for the BDCP alternative's contribution to the identified adverse 
cumulative water quality condition is proposed. 

The potential for cumulative impacts on water quality is assessed for: 1) construction-related 
activities, 2) facilities operations and maintenance (CM1), and 3) implementation of CM2-CM22. 
Each BDCP alternative is assessed under each of these three impact assessment categories. Effects 
are specifically discussed by region of the affected environment (i.e., Upstream of the Delta, Delta 
Region, and SWP /CVP Export Service Areas) and by constituent or constituent groups. Individual 
discussions for specific action alternatives are provided only if the anticipated effects under one or 
more action alternatives can be meaningfully distinguished from the effects anticipated under other 
alternatives. If the contributions of the various action alternatives to a cumulative condition cannot 
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1 be readily distinguished from one another, then a single assessment that addresses all BDCP 
2 alternatives is provided. 

3 Cumulative Impact WQ-1. Cumulative impacts on water quality resulting from construction-
4 related activities. 

5 Alternatives lA through 9 

6 Upstream of the Delta 

7 Construction activities upstream of the Delta would be tied to conservation measures. Conservation 
8 measures or components of these measures that would be constructed in areas upstream of the 
9 Delta would be: 1) the Yolo Bypass Fishery Enhancement (CM2) (i.e., the Fremont Weir component 

10 of the action), 2) Conservation Hatcheries (CM18) (i.e., the new hatcheryfa.cility), and 3) Urban 
11 Storm water Treatment (CM19). Construction of CM2, CM18, and CM19 could involve site 
12 preparation and earthwork adjacent to water bodies of the affected erivjronment. If so, their 
13 construction also would include water quality protection actions inthe form of Environlnental 
14 Commitments (Appendix X) and related water quality protection actions issu.ed in agency permits 
15 required for construction and operation of facilities. Such actions woul~ include a Stormwater 
16 Pollution Prevention Plan (SWPPP) that would minimize erosion of soils into water bodies and 
17 would minimize I eliminate the direct spilling of earthmoving equipment fuels, oils, and other 
18 construction materials into water bodies, thus minimizing any effects on water quality in adjacent 
19 water bodies. Other water quality protection actions issued in,agency permits would include those 
20 in the State Water Board's NPDES StormwaterG<!rreralPermit for Stormwater Discharges 
21 Associated with Construction and Land Disturbance Activities (Order No. 2009-0009-DWQ/NPDES 
22 Permit No. CAS000002), project~specificwastedischarge requirements (WDRs) or CWA Section 401 
2 3 water quality certificationfrom the appropriate Central Valley Water Board, Department of Fish and 
2 4 Game (D FG) Streambed Alteration Agreements, and U.S. Army Corps of Engineers(USACE) CW A 
2 5 Section 404 dredge and fill permits. Thus, construction activities associated with Alternatives 1A 
2 6 through 9 would not contributeconsiderably to any adverse cumulative water quality condition 
2 7 upstream of the Delta, nor would construction-related effects make an otherwise non-adverse 
28 cumulative water quality conditiqn adverse in this region. 

29 Delta 

3 0 For Alterfiatives 1A through 9, the construction ofriew conveyance fali:ilities (CM1) and construction 
31 associated with implementing CM2-CM22, particul~t'ly CM2-CM10, could result in substantial 
3 2 adverse water quality effects associated with turbidity /TSS due to the erosion of disturbed soils and 
3 3 associated sedimentation entering Delta waterways or other construction-related wastes (e.g., 
34 concrete, asphalt, cleaning agents, paint, and trash). In addition, the use of heavy earthmoving 
3 5 equipment adjacent to Delta waterways may result in spills and leakage of oils, gasoline, diesel fuel, 
3 6 and related petroleum contaminants used in the fueling and operation of such construction 
3 7 equipment. The extensive construction activities that will be necessary to implement CM 1, 2, and 4-
38 10 would involve a variety ofland disturbances in the Delta including vegetation removal; grading 
3 9 and excavation of soils; establishment of roads-bridges, staging, and storage areas; in-water 
40 sediment dredging and dredge material disposal; and hauling and placement or disposal of 
41 excavated soils and dredge materials. Nevertheless, as stated in Section 8.3 (Water Quality 
42 Environmental Consequences), the implementation of construction-related Environmental 
43 Commitments (Appendix X) would reduce these potential water quality impacts to less-than-
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significant levels. Moreover, the cumulative condition for turbidity /TSS and petroleum 
contaminants in Delta waters are not expected to be adverse. This is due, in large part, to the 
implementation (or planned implementation) of construction-related Environmental Commitments 
(Appendix X) and agency permitted construction "best management practices" for construction of 
not only the selected BDCP alternative (including its CMs ), but also other past, present, and 
reasonably foreseeable future projects. Because construction-related effects on all water quality 
constituentsjparameterswould be minimized through BDCP Environmental Commitments 
(Appendix X) and permitted construction "best management practices" in the agency-issued permits 
discussed above, construction activities associated with Alternatives 1A through 9 would not 
contribute considerably to any adverse cumulative water quality condition in the Delta, nor would 
construction-related effects make an otherwise non-adverse cumulative water quality condition 
adverse. 

SWP/CVP Export Service Areas 

Because construction -related activities associated with Alternatives 1A<through 9 are not expected 
to contribute considerably to any adverse cumulative Delta water quality CQndition, including 
conditions at the Banks and Jones pumping plants, which are tlie primary locations of water export 
to the SWP /CVP Export Service Areas, the construction of these alternatives would not contribute 
considerably to any adverse cumulative water quality ~i::mditfon in water bodies located in the 
SWP /CVP Export Service Areas. 

CEQA Conclusion: Alternatives 1A-9 involve minimal const::ruction elements upstream of the Delta 
and would include implementation of construction~ related Environmental Commitments (Appendix 
X) that would mitigate any temporary coilstruction:..related effects on water quality to less-than
significant levels. Thus their construct:ion woulc;i not adversely affect any cumulatiye water quality 
constituent/parameter condition upstream of tne Delta. Construction ofconveyance facilities and 
CMs for the selected BDCP alternative could potentially result in temporarywater quality effects on 
Delta turbidity /TSS levels and petroleum contaminants. However, the cumulative condition for 
Delta turbidity /TSS and petroleum contaminants would not be adverse for two reasons. First, 
implementation of constructidn-related Environmental Commitments (Appendix,~J for the BDCP 
alternative to be implemented anduse of related construction BMPs for other~rojects would reduce 
effects on these and other Delta, water quality constituentsjparametersto less-than-significant 
levels . .Second, becatr~e construction-related effects on w~ter quality are temporary in nature, they 
tend notto be cumulative over time. Consequently, the temp()rary construction-related effects on 
water quality resulting from constructing the sel~cted BDCP alternative, including its CMs, would 
not contribute considerably to any adverse cumulative Delta water quality condition, nor would 
construction-related effects make an otherwise non-advers.e cumulative Delta water quality 
condition for any constituent/parameter adverse. Because construction-related activities are not 
expected to contribute considerably to any adverse cumulative Delta water quality condition, they 
also would not contribute considerably to any adverse cumulative water quality condition in water 
bodies located in the SWP /CVP Export Service Areas. No mitigation is required. 
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1 Cumulative Impact WQ-2. Cumulative impacts on water quality Upstream of the Delta 
2 resulting from facilities operations and maintenance (CM1) and implementation of 
3 conservation measures (CM2-CM22). 

4 Alternatives lA through 9 

5 Constituent loading from upstream watersheds and resultant concentrations/levels in the water 
6 bodies upstream of the Delta would remain unchanged, or would be negligibly affected, by 
7 implementation of facilities operations and maintenance (CM1) under Alternatives 1A-9. Changes in 
8 seasonal reservoir storage levels and river flows from altered system-wide operations under 
9 Alternatives 1A-9 would have negligible, if any, effects on water quality in the rivers and reservoirs 

10 upstream of the Delta. Consequently, facilities operations and maintenance (CM1) under any of the 
11 Alternatives 1A-9 would not be expected to contribute considerably to any cumulative water quality 
12 condition within the affected environment, upstream of the Delta. 

13 Regarding CM2-CM22, the measures or components of these measuresthat would be implemented 
14 in areas upstream of the Delta would be: 1) the Yolo Bypass Fishery Enhancement (CM2), 2) 
15 Conservation Hatcheries (CM18), and 3) Urban StormwaterTreatment(CM19). CM2 is a fish 
16 enhancement measure and, thus, is not expected to alter water quality upstream of the Delta. CM18 
17 involves the operation of a new fish hatchery, discharges from which .would be required to meet 
18 NPDES permit requirements to protect water quality and beneficial uses. CM19 may involve actions 
19 to improve stormwater quality coming from urban areas 04tside the Delta, but that drain to Delta 
2 0 waters, and would result in either no effect or beneficial effects on water quality upstream of the 
21 Delta. All other conservation measures would be implemented in the Delta region. Maintenance 
2 2 activities associated with the physical struttures would not result in substantial, adverse effects on 
2 3 water quality. Consequently, thejmplenfentatfcm of CM2-CM22 is not expected to contribute 
2 4 considerably to any cumulative water quality condition within the affected envir~nment, upstream 
2 5 of the Delta. 

26 CEQA Conclusion: ImplementationofBDCP Alternatives 1A-9 facilities operations and maintenance 
27 (CM1), and their associated CM2-CM22., would have negligible, if any1 water quality effects on water 
2 8 bodies of the affected emtirgnment located upstream of the Delta. Any negligible effects that may 
29 occur would not cohtribute::~onsil;lerably to any adverse cumulative water quality condition in water 
3 0 bodies upstream ofthe Delta, nor would Alternative 1A~9 effects make an otJ;rerwise non-adverse 
31 cumulative water quality condition for any constituentjparap;1eteradverse. No mitigation is 
3 2 required. 

3 3 Cumulative Impe1ct WQ-3. Cumulative impacts on water quality in the Delta and SWP /CVP 
3 4 Export Service Areas resulting from facilities operations and maintenance (CM 1) and 
3 5 implementation of conservation measures (CM2-CM22). 

3 6 When the effects of implementing any one of the BDCP Alternatives 1A-9 on water quality are 
3 7 considered (including the new conveyance facilities, fish screens, gates and other physical structures 
38 and their operations and maintenance activities) together with the potential effects of projects listed 
39 in Table X-3 and Attachment A of Appendix X- Alternatives Development Report, the cumulative 
40 water quality condition in the Delta Region and SWP /CVP Export Service Areas for the following 
41 constituents is considered to not be adverse. Additional discussion for these water quality 
42 constituents is provided below. 

43 Ammonia 
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Water Quality 

1 Boron 

2 Dissolved oxygen 

3 Nitrate+ Nitrite 

4 Pathogens 

5 Phosphorus 

6 Trace metals 

7 Turbidity /TSS 

8 Ammonia 

9 Ammonia levels are not expected to be adverse under the cumulative condition as~a result of the 
10 Sacramento Regional Wastewater Treatment Plant, and other publicly owned treatment works 
11 (POTWs) that discharge to the Delta, nitrifying their effluent that is discharged to Delta tributaries 
12 and waters. 

13 Boron 

14 The lower San Joaquin River is listed on the St~te's Clean Water Act~£CWA) section 303(d) list of 
15 impaired water bodies for salt and boron (SWRCB 2011). Bor~nis paired with salt in this listing due 
16 to its regular association with saline waters. The Central Valley Water Board has prepared a TMDL 
17 with an implementation program where it is expt;ctedfhat atJt;ions taken to control salts also will 
18 control boron as well (CVRWQCB 2006). With regulatory actions being taken to improve boron 
19 concentrations (and salinity in general on the .San Jiiaq1J.in River), the cumulative condition for boron 
2 0 is considered to not be adverse. 

21 Dissolved Oxygen 

2 2 Dissolved oxygen throughout th~ Delta ii*generally suitable for beneficial use protection,~with the 
2 3 notable exception of the Stockton Deep Water Ship Channel. The TMDL for dissolved oxygen as well 
24 as CM14 (Stockton peep'Yater Ship Channel DO improvement) of tne BDCP is expected to further 
2 5 improve DO levels in the future. :J'hus, dissolved oxygen levels utrder the cumulative condition are 
26 not expectedto.be adverse. 

2 7 Nitrate/Nitrite 

28 Similar to amfuonia levels, nitrate/nitrite levels in the Delta maybe reduced in the future as 
29 Sacramento Regional Wastewater Treatment Plant and other POTWs discharging to Delta waters 
3 0 implement de-nitrification processes. The Central Valley Water Board is currently permitting such 
31 requirements with regularity and thus notable reductions in POTW-related nitrate/nitrite 
3 2 discharges are expected in the future, and other new or greater sources are not anticipated that 
3 3 would offset such point-source reductions. Thus, nitrate/nitrite levels under the cumulative 
34 condition are not expected to be adverse. 

3 5 Pathogens 

3 6 Similarly, increasingly stringent state regulations on both POTW sand urban runoff through the 
3 7 NPD ES program is anticipated to reduce pathogen loading to Delta waters from these sources. As 
3 8 discussed in the project-specific analyses of alternatives, pathogen levels in the Delta are most 
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Water Quality 

affected by local factors, primarily local land uses and associated runoff from such lands. Conversion 
of Delta agricultural lands to tidal wetlands under the action alternatives may alter levels of 
coliforms and E. coli (either up or down), but would be expected to reduce loading of 
Cryptosporidium. Moreover, increased municipal wastewater discharges resulting from future 
population growth would not be expected to measurably increase pathogen concentrations in 
receiving waters due to State and Federal water quality regulations requiring disinfection of effluent 
discharges and the State's implementation of Title 22 filtration requirements for many wastewater 
dischargers in the Sacramento River and San Joaquin River watersheds. Municipal stormwater 
regulations and permits have become increasingly stringent in recent years, and such further 
regulation of urban storm water runoff is expected to continue in the future. Implementation of 
BDCP CM 19 (Urban StormwaterTreatment) also may reduce pathogen loadingto Delta waters. The 
ability of these BMPs to consistently reduce pathogen loadings and the extent of future 
implementation is uncertain, but would be expected to improve as new tecbnQlogtes are continually 
tested and implemented. Also, some of the urbanization may occur on Hinds used by other 
pathogens sources, such as grazing lands, resulting in a change in pathogen source, but.not 
necessarily an increase (and possibly a decrease) in pathogen loading. In sum, Delta pathogen levels 
are not anticipated to be adverse under the cumulative condition. 

Phosphorus 

Primary sources of phosphorus to Delta waters indudeagricultrire, municipal POTWs, individual 
septic treatment systems, urban runoff, stream bankerosit:m, and decaying plant material. Due to 
increased regulations and regulatory monitoring ?nticipated in the future, which will likely include 
water quality objectives for phosphorus, loaging from agriculture, municipal POTWs, individual 
septic treatment systems, and urban runoffare all expected to remain at similar levels, or decline, 
under the cumulative condition. Loadings from stream bank erosion and decayingplant are not 
expected to change notablyinthe ruture. Hence, phosphorus levels are not anticipated to be adverse 
under the cumulative condition. 

Trace Metals 

Primary sources of tt:;aceinet~ls to Delta waters include acid mine drainage (e.g., zinc, cadmium, 
copper, lead) froQ?. abandoned a~d inactive mines (i.e., Iron Mountain and Sprirrg Creek mines) in the 
Shasta watershed area, which enter the Sacramento Rivet: system throughShasta Lake and Keswick 
Reservoir, agricQ.lturefe.g., copper and zinc), POTWdisch<frges (e:g., copper, zinc, and aluminum), 
and urban runoff (e.g., zinc, copper, lead, cadmium}. Continued efforts to control acid mine drainage 
into the Sacramento River system and increasingly stringent reg1,1lations are expected in the future. 
Monitoring and regulatory controls on agricultural runoff, POTW discharges, and urban runoff are 
anticipated to prevent trace metal concentration under the cumulative condition from becoming 
adverse. 

Turbidity/TSS 

Future land use changes could have minor effects on TSS concentrations and turbidity levels 
throughout the affected environment. Site-specific and temporal exceptions may occur due to 
localized temporary construction activities, dredging activities, development, or other land use 
changes. These localized actions would generally require agency permits that would regulate and 
limit both their short-term and long-term effects on TSS concentrations and turbidity levels to less
than substantial levels. Construction activities are closely regulated under construction NPDES 
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Water Quality 

1 permits, which require the preparation of a SWPPP and the implementation of agency permitted 
2 construction BMPs that will minimize sedimentation into adjacent water bodies which would, in 
3 turn, increase turbidity /TSS. Moreover, construction projects are short-term in nature and thus 
4 their effects on turbidity /TSS tend not to be additive among multiple construction activities over 
5 time. Consequently, Delta turbidity /TSS levels under the cumulative condition are not expected to 
6 be adverse. 

7 Because the cumulative water quality condition in the Delta for the constituents discussed above are 
8 considered to not be adverse in the Delta when considering all past, present, and reasonably 
9 foreseeable projects and regulatory actions, and because this cumulative condition includes the 

10 anticipated effects of implementing the facilities operations and maintenance (CM1) of any one of 
11 the BDCP Alternatives 1A-9, along with their associated CM2-CM22, none of the~e alternatives 
12 would contribute to an adverse cumulative condition for these constituents either in the Delta 
13 Region or the SWP /CVP Export Service Areas. 

14 Cumulative water quality conditions for the constituents listed below are.consideredto be adverse, 
15 or have reasonable potential to be adverse, in portions of the Delta. Adverse cumulative water 
16 quality conditions for these constituents are expected when th~ effects of irriplementing any one of 
17 the BDCP Alternatives 1A-9 on water quality are considered (including the new conveyance 
18 facilities, fish screens, gates and other physicalstructures and their Op(:"frations and maintenance 
19 activities) together with the effects of past, present, and reasonably foreseeable projects, including 
20 those listed in Table X-3 and Attachment A of App~ndixX.;:. Alternatives Development Report. 

21 Bromide 

22 Chloride 

23 Electrical Conductivity 

24 Mercury 

2 5 Organic Carbon 

2 6 Pesticides and Herbicides 

27 Selenium 

28 Each of the Zonstituents listed above, for which the cum:tdative De.lta conditions are determined to 
2 9 be adverse, or potentially adverse, are discussed further below to determine whether 
3 0 implementation of the BDCP Alternatives 1A-9 would contribute considerably to these adverse 
31 cumulative water quality conditions. 

32 Bromide 

33 The cumulative condition for bromide is considered adverse in the Delta, because of marked 
34 increases in bromide concentrations anticipated to occur in the northwest Delta, including at the 
35 North Bay Aqueduct intake at Barker Slough, but not in the SWP /CVP Export Service Areas south of 
3 6 the Delta due to greater source fraction of Sacramento River water on an annual average basis at the 
3 7 south Delta pumps under all alternatives. Implementation of facilities operations and maintenance 
38 (CM1) under Alternatives 1A-9 would contribute considerably to this adverse cumulative condition 
39 for bromide. Implementation of CM2-CM22 would not contribute considerably to this adverse 
40 cumulative condition. 
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Water Quality 

1 Chloride 

2 The cumulative condition for chloride is considered adverse in the Delta, because of marked 
3 increases in chloride concentrations anticipated to occur in the western Delta, including Suisun 
4 Marsh, and the interior Delta, but not in the SWP /CVP Export Service Areas south of the Delta due to 
5 greater source fraction of Sacramento River water on an annual average basis at the south Delta 
6 pumps under all alternatives. Implementation of facilities operations and maintenance (CM1) under 
7 Alternatives 1A through 9 would contribute considerably to this adverse cumulative condition for 
8 chloride. Implementation of CM2-CM22 would not contribute considerably to this adverse 
9 cumulative condition. 

1 0 Electrical Conductivity 

11 The cumulative condition for EC is considered to be adverse, at various Delta locations and Suisun 
12 Marsh, depending on BDCP alternative implemented. EC levels at the south Delta export pumps 
13 would improve under all alternatives and thus the cumulative EC condition at the export pumps 
14 would not be adverse. As such, cumulative EC levels in the SWP /CVP Export Service Areas would not 
15 be adverse. The effects of Alternatives 1A-9 would contributeeonsiderablyto the adverse 
16 cumulative conditions for EC in the Delta and in Suisun Marsh. Imp1¢mentation of CM2-CM22 would 
17 not contribute considerably to this adverse cumulative condition. 

18 Mercury 

19 Numerous regulatory efforts have been implemented orareunder development to control and 
2 0 reduce mercury loading to the Delta, Upstream of the Delta and in the SWP /CVP Export Service 
21 Areas, which include a Delta mercury Tl\4DLaud its implementation strategies, increased 
2 2 restrictions on point-source discharges such as POTW s, greater restrictions on suction dredging in 
2 3 Delta tributary watersheds1 and continued. clean-tip actions on mine drainage in the upper 
2 4 watersheds. A key challenge surrounds the pool of mercury deposited in the sediments of the Delta 
2 5 which cannot be readily or rapidly reduced, despite efforts to reduce future-loads in Delta 
2 6 tributaries, and serves as a source for continued methylation and bioaccumulat1on of 
2 7 methylmercury by Delta biota, Consequently, mercury levels in Delta waters are cdnsidered to be an 
28 adverse cumulative condition. Facilities operations and maintenance (eMf) Of Alternatives 1A-9 
29 would notheexpected to substantially alter the cumulative condition for mercury and the mercury 
3 0 impairment in the Delta or contribute considerably to the.cumulative m~~cury condition in the 
31 SWP /CVP Export Service Areas. Implementation ofCM4 (tidalwetlanq habitat), CM5 (floodplain 
3 2 habitat), and CM 10 (freshwater marsh habitat) could create conditions resulting in increased 
3 3 methylation of mercury within the Delta per unit time, increasegbiotic exposure to and uptake of 
3 4 methylmercury, and resulting increased mercury bioaccumulation in fish tissues. The methylation of 
3 5 mercury in these restored wetland habitats would contribute considerably to the cumulative 
3 6 condition for mercury in the Delta. 

3 7 Organic Carbon 

38 Delta water quality conditions for dissolved organic carbon (DOC) are anticipated to be adverse 
39 under the cumulative condition. However, facilities operations and maintenance (CM1) for 
40 Alternatives 1A-5 would not contribute considerably to the adverse cumulative condition for DOC 
41 within Delta waters. Conversely, Alternatives 6A-7 and Alternative 9 would result in increased DOC 
42 levels at Franks Tract, Rock Slough and Contra Costa PP No.1. Under these alternatives, long-term 
43 average DOC concentration could increase by up to 46%, relative to existing conditions. Thus, the 
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Water Quality 

1 DOC contributions from alternatives 6A-7 and Alternative 9 at Franks Tract, Rock Slough and Contra 
2 Costa PP No.1 (i.e., interior Delta locations) are determined to contribute considerably to the 
3 adverse cumulative condition for DOC in the Delta. However, overall, modeling results for the south 
4 Delta pumps and thus the SWP /CVP export service area predict a long-term improvement in export 
5 service area water quality, primarily through a reduction in exports of water exceeding 4 mg/L. This 
6 is particularly true for Alternatives 6AC, 7 and 9 where notable improvements to DOC levels at the 
7 south Delta pumps would occur. Hence, facilities operations and maintenance (CM1) for Alternatives 
8 6A-C, 7 and 9 would contribute considerably to adverse cumulative conditions in the interior Delta, 
9 but would improve cumulative DOC conditions at the south Delta pumps and thus in the SWP /CVP 

10 Export Service Areas. 

11 In addition, implementation of CM4 (tidal wetland habitat), CM5 (floodplain habitat), and CM10 
12 (freshwater marsh habitat) would create substantial new localized sources of DOC to Delta waters, 
13 and in some circumstances would substitute for existing sources related to rt:!placa'd agriculture. 
14 Depending on localized hydrodynamics and proximity to municipal drinking water intakes, such 
15 restoration activities could contribute substantial amounts of DOC.to municipal raw water supplies. 
16 The potential for substantial increases in long-term average DG<:: concentrations related to the 
17 habitat restoration elements of CM4, CM5, and CM10 could contribute tolong-term water quality 
18 degradation with respect to DOC and, thus, adversely aff~ct the MUN beneficial use at various 
19 locations within the Delta. Hence, Implementati~n of CM2-CM~2 would contribute considerably to 
20 the adverse cumulative condition for DOC. 

21 Pesticides and Herbicides 

2 2 Pesticide and herbicide use within and upstream of the Delta are changing continuously. 
23 Historically, when society has substituted one class of pesticide for another without a corresponding 
24 change in patterns of use (i.e., substitution of organochlorines with orgailephosphates ), incidence of 
2 5 non-target toxicity or environmental harm fi:as changed and perhaps been lessened., but has 
26 remained nevertheless. While factors sueh as TMDLs and future develop~entof more target specific 
2 7 and less toxic pesticides will ultimately influence the future cumulative condition for pesticides, 
2 8 forecasting whether these va,.t:tious efforts will ultimately be successful at resolvil1g:current pesticide 
2 9 related impairments requires considerable speculation. As such it is conserVatively assumed that 
3 0 the cumulative condition wfU be a averse with respect to pesticides. Alternatives 1A-5 are not 
31 expected to contribufe considerably to the adverse cufl!ulative condition dtie to facilities operations 
32 and maintenanGe (CM1} Implementation of CMlurfder Alternatives6A-C, 7, and 9 would result in 
33 long-term average San Joaquin River source waterf:ractions at Buckley Cove, Franks Tract, Rock 
34 Slough and Contra Costa PP No.1 (interior Delta) increasing considerably for some months such that 
3 5 the long-term risk of pesticide-related toxicity to aquatic life c_ttuld substantially increase at these 
3 6 locations. Additionally, the potential for increased incidence of pesticide related toxicity could 
3 7 include pesticides such as chlorpyrifos and diazinon for which existing Clean Water Act section 
38 303(d) listings exist for the Delta, and thus existing beneficial use impairment could be made 
3 9 discernibly worse. In addition, implementation of CM 13 (nonnative aquatic vegetation control) 
40 under Alternatives 1A-9 would be expected to contribute considerably to the adverse cumulative 
41 condition for pesticides and herbicides in the Delta. The greater source fraction of Sacramento River 
42 water on an annual average basis at the south Delta pumps under all alternatives would be expected 
43 to result in the cumulative condition for pesticides and herbicides in the SWP /CVP Export Service 
44 Areas to not be adverse. 
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Water Quality 

Selenium 

The lower San Joaquin River is listed as impaired in accordance with section 303(d) of the Clean 
Water Act for exceeding selenium water quality objectives. The impairment is listed as extending 
from the Salt Slough confluence to the Airport Way Bridge near Vernalis, a reach distance of 
approximately 50 river miles. Selenium occurs naturally throughout the lower San Joaquin River 
watershed, with elevated concentrations of selenium occurring in the shallow groundwater within 
the Grassland Watershed. Subsurface agricultural drainage discharges from this area are the major 
source of selenium to the San Joaquin River and Delta. Load allocations for agricultural subsurface 
drainage discharges from the Grassland Drainage Area have been developed through completion of 
the lower San Joaquin River selenium TMDL and the Grassland Bypass Project. The Grassland 
Bypass Project prevents discharge of subsurface agricultural drainage water into wildlife refuges 
and wetlands. The Grassland Area Farmers have been successful in meeting TMD.L waste load 
allocations and continue to utilize and expand the San Joaquin River W<3;ter Quality Improvement 
Project. Moreover, the Grassland Area Farmers continue to work closely'with the €entral Valley 
Water Board and U.S. Bureau of Reclamation to further develop and improve their drainage 
solutions for the Grassland Drainage Area. Despite these improvements in reducing selenium 
loading to the San Joaquin River and Delta, it is anticipated that the cumulative condition for 
selenium in the lower San Joaquin River and Delta will rem~in adverse. P:a'cilities operations and 
maintenance (CM1) of Alternatives 1A-9 would pot be expected to substantially alter the cumulative 
condition for selenium and selenium impairment in the Delta. AlsQ, the greater source fraction of 
Sacramento River water on an annual average basis at the south Delta pumps under all alternatives 
would be expected to result in a cumulative c()nd.ition for selenium in the SWP /CVP Export Service 
Areas that would not be adverse. Implem~n6ition of CM4 (tidal wetland habitat), CM5 (floodplain 
habitat), and CM 10 (freshwater marsh habitat) could create conditions resulting in increased flow 
residence time at the restored Delta Ideations, wh!ch could increase biotic expos1,1re to and uptake of 
selenium, potentially resulting in increase~selenium bioaccumulation in fish tissues. The potential 
for increased biotic exposure fn and near these restored wetland habitats would contribute 
considerably to the adverse cumulative condition for selenium in the Delta; 

~%~~ ~, 

CEQA Conclusion: The cumulative Delta water quality conditions are antiCipated to be adverse for 
bromide, chloride, electrical conductivity, mercury, organic carbon, pesticioesand herbicides, and 
selenium:Al~rnatives 1A-9 would contribute considerably to adverse bromide, chloride, and 
electrical conductivity conditions at various Delta locatio!Jis, but would notcontribute considerably, 
and would, in fa~t, improve conditions for these constituentsift the Banks and Jones pumping plants 
in the south .Delta and thus in the SWP /CVP Export Service Areas. Regarding mercury and selenium, 
facilities operations and maintenance (CM1) would notbe expected to contribute considerably to 
the adverse cumulative mercury and selenium conditions in the Delta, but implementation of CM4, 
CM5, and CM10 would be expected to contribute considerably to certain localized areas within the 
Delta through the potential for increased mercury methylation and selenium bioaccumulation in 
these restored wetland habitats. The cumulative conditions for mercury and selenium are 
considered to not be adverse in the SWP /CVP Export Service Areas. For organic carbon, 
implementation of facilities operations and maintenance (CM1) for Alternatives 6A-C, 7, and 9 
would contribute considerably to the adverse cumulative organic carbon condition in the Delta, as 
would implementation of CM4, CM5, and CM10 through the ability of these new wetlands to load 
additional organic carbon to Delta waters. These cumulative effects are not expected to extend to the 
south Delta pumps or the SWP /CVP Export Service Areas, but to the extent that they do, the 
mitigation measure proposed also would address such effects. Likewise, implementation of facilities 
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Water Quality 

1 operations and maintenance (CM1) for Alternatives 6A-C, 7, and 9 would contribute considerably to 
2 the adverse cumulative pesticide and herbicide condition in the Delta, as would implementation of 
3 CM13 (nonnative aquatic vegetation control). The cumulative effects for pesticides and herbicides 
4 are not expected to extend to the SWP /CVP Export Service Areas due to the increases in Sacramento 
5 River source fraction at Banks and Jones pumping plants under all alternatives and its generally 
6 lower levels of pesticides relative to the San Joaquin River source water. 

7 Mitigation Measures: 

8 The following mitigations measures have been developed to mitigate the alternatives' contributions 
9 to the adverse cumulative water quality conditions described above for bromide (WQ-5), chloride 

10 (WQ-7), electrical conductivity (WQ-11), mercury (see mitigation measure belew), organic carbon 
11 (WQ-17 and WQ-18), pesticides and herbicides (WQ-21 and WQ-22) and seleniufu (see mitigation 
12 measure below). 

13 To mitigate the alternatives' contribution to adverse mercury effects, implementation of 
14 conservation measures (CM4, CM5, and CM10) associated with w~tlandhabitatshall q~nform to the 
15 relevant requirements of the Delta Mercury Control Strctegy of;, the CentrarV;:~.lley Water Board 
16 Basin Plan. Requirements of the Delta Mercury Control Strategy indo.cletl:le f~llowing. 

17 Required participation in efforts to evaluate and minifuize health risk associated with eating 
18 mercury contaminated fish. 

19 Required participation in monitoring methyl mercury loading from wetlands. 

2 0 Implementation of appropriate and site-specific methyl mercury control measures. 

21 It is anticipated that these same, or similar, measures can be utilized to address and mitigate 
2 2 wetland-related bioaccumulation issuesJor selenium, as well. 

2 3 Appropriate mercury, methyl'tnercufjr, and'selenium control measures shall pe developed at the 
2 4 time of formal restoration planniqg and design. All feasible measures to reduce methyl mercury and 
2 5 organo-selenium formati:on°shall be implemented. Appropriate strategres and control measures may 
26 include the following. 

2 7 Conservation measure cl~sign features, such as use of seasonal inundation periods, hydraulic 
28 residencetime, sediment basins and vegetation traps.to control men::uryad selenium inputs and 
29 exports, inundation cl~pths and related vegetation type and density selection so as to control 
30 oxid~tion-'reduction conditions. 

31 Appropriate consideration of conservation measure location, preferably not in the direct path of 
3 2 large mercury or selenium loading sources such as the $acramento River, Yolo Bypass, 
33 Cosumnes River, or San Joaquin River. 

34 Prioritization of conservation measures that minimize trophic level transfer of mercury and 
3 5 selenium through active or passive operation and maintenance controls, such as targeted 
36 control and/or removal ofhyperaccumulatingplant or animal species. 

3 7 Pre- and post-restoration monitoring of water and biota (sentinel species) for mercury and 
38 selenium content in the context of a targeted adaptive management strategy whereby new or 
39 modified mercury /methyl mercury and selenium controls would be implemented in order to, at 
40 the minimum, maintain methyl mercury and organo-selenium formation and fish tissue 
41 accumulation at baseline conditions. 
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version of this document during the formal public review and comment period. Responses will be prepared only on comments submitted in the formal public review and comment period. 
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Water Quality 

These mitigation measures may not completely eliminate the contributions identified to the adverse 
cumulative water quality conditions, but would be expected to lessen the contributions. Hence, some 
level of contribution to adverse cumulative conditions may remain after mitigation. 
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